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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lubrication composition for improving the corrosion of 
copper-lead bearings of an engine which comprises a berated dispersant, a metal salt of a 
phosphorus-containing acid, a metal overbased composition and a borate ester. 
SOLUTION: A composition for reducing the corrosion of copper-lead bearings in a preparation 
is a composition comprising a major amount of a lubricating viscous oil and a minor amount of a 
corrosion reducing additive containing (A) a berated dispersant having a total base number of 
20-160 on an oil-free basis; (B) a metal salt of a phosphorus-containing acid; (0) a metal 
overbased composition containing at least one of a carboxylate salt, a phenolate and a sulfonate 
salt in which the metal is lithium, sodium, potassium, magnesium or calcium; and, as an 
improvement, (D) a boric acid ester, the boric acid ester and the boric acid chloride dispersing 
agent, herein, giving 20 to about 800 ppm (mass) boron. 
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2 0 0°CtD?ag-C\ ^^-fbTk* (S/ctt-tt^ex^/^nyv 

•9. tftJtvSo ^Jxtf. 7|ea#fFM3, 3 6 8, 9 7 2 

[0 0 5 9] ^Tfllf* (Al) SrM®-r5(Z)}C'ftffi1-5 7 

iy-/V{4. «Ti© Jg:5C^:ftS : 

[0 0 6 0] 
2] 



(9) 
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(OH),., 
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^ II 



R -Ar 



[0 0 6 1 ] m '(^mmt trtt. ^^tcd-^^cd-u 

OH 




[0 0 6 3] r r -e. r' tt. 4 2 0 10, 00 

ooMn (vpo) i:m-r?immm^tzimmiim'ityK 

^-<-:x(7)g^X-T?fo5o r'(±. *t)3 0 

{i~J^4 0 0|a©K*Sr^r1-5T/V=3e;pg^/-(^r;V^ 

[0 0 6 4] (Al) *Sjig-f-5»(cftl!!-r5^ 

r t K4^/l--^y ^^*3j;t/;^ ^— (m e t h a 1 ) ) 

v\ T/wxt KwM-g-i^ii. m-(Dumt Lxmmx^% 

•So 

[0 0 6 5] *»Pj^©frBlf* (Al) ^m^-t^PAC 30 
(1. rot Kndf-v'3^§;K{li-&i^fi. T/l'* y ^^(75# 
aT(CT. *^12 5°C*t:\ AfSL<ii. T^^SOt:-! 
2 5°C©?g.itT:\ rwT/Wrt KiMrc^ttSo 

[0 0 6 6] r©T7W;^7 y K^(Cfl. I^MWicii. ^S;^ 

X.(*. NaaCOj. NaHCOs. 11^^^ I- y t° 

y v/cCi') IJffl-trt?),, igJiliOT/W:* yj£ 

[0 0 6 7] m -xmt?i*ffli-^a^ (DWMnmnmi 

tiia*fcfci9. l^i~4aicDTyi'xt K4aJ;t/*ti 
0. 0 5~10. 0Sl:(Dryv:*yK^^ftffl1-5» 



* [0 0 6 2] 
[^bl 3] 

A,' in 



fii-TffeSo T/i-;^ypi^<75SMli. ?§^l y 5/ h^Kc: 

oii:eig^tfft1-5 {irt£t)h. pH 7. otc-r 
^) „ 

[0 0 6 8] -istc. ct3^^^ (Al) offMtt. mwm 

tt. ^jb7X* a?iJx.«\ »tt;^t°y i/^y. lifs 

j;t/2 -J^^/l-^^-y-y-yW) ; a:-7";U ajijx.(i. 
f-l/yt/clii>^5^^y^'y 3— 7U^y -^/c:(±>5a^5^ 

[0 0 6 9] ^Z^^Xtm L/i J; 9 twff^Jt L/cq^rsflf* 

(Al) ^^^-f^m:4^^m\t. ai\ *®i5<](c^fp 
z.}iifix%i>o m^\~f. zLm\L^m. «ft7x 

x\ timL<it. *^5 or~i 5 o°c-t?fc5o mwdw 
[0 0 7 0] ^mw- (Al) (4. at. sir(D 



(10) 



17 
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mi¥i3XX^^tl<b(D:^-'rJl-m^^f^!l^(Dm^Si^Vh * [0 0 7 1] 

•5: * litl 4] 

(A.1) IV 



(OH) 



1- 2 



(OH),. 2 

R' - i\i(C{R' ) OH) J L> '/ f f.- (13 HO -f C(R' ), ArC(R' ), C>\ H 

[0 0 7 2] r\ r\ Ar*5J:u?xli. ^(D ■iim(DU^m-vh^ : 

±X''&mLfctii'0X^h6o 10 [0 0 7 4] 

[0 0 7 3] ftMWtctt, cf^r^ft; (Al) Sr- -am7:n [{bl5] 

(Al) V 

OH 



OH 



XHj OH 



HO 



CH, 




CH^O 



[0 0 7 5] rUx ii^^s 0fB~lt)7 o oii® iry<ymi^y :^/~/i^:d^f:>m^LtzUr(D-m^^^i-6 

*-efc6„ [0 0 7 7] 

[0 0 7 6] LV^a««^ PbW (a 1 ) (Ctt, * [{b 1 6 ] 

(Al) ^> VI 

OH 




CH,OH 



HO 



OH 



CH. 



CHjO in 



L 



R^ 



[0 0 7 8] r.iT\ R'lt. ^<J3 0f@~*^4 0 OmcO 

dx'i'*} o#itTi-T. 3 5~7 5fi*%royrv^* 
*5j;t>'3 o~6 OMiroW-f y::^x:/^*^:t-rsC4 

LJ^ficO 8 0 % J; 19 # 0 -t^ir^ : 
[0 0 7 9] 
[fkl 7] 



CH3 

I 

CH^ — C 

[0 0 8 0] ft!lO$fS LVM^pg-jf^^-^-fj;^ r'i^^ 

[0 0 8 1 ] qafigf:^ (A 1) T 5 / ^^icfim-^ 
<!: t ia(^T5 /fb^!^ (A 2) tSJS$it?>o "Mmfl 

S/ciit. -S:T$ yS*3j;vBi:|ST5; ySo 

7'<et,t/(crtip3C7)T$yjt60iji 
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f^T ^ / it^^izi^. ry^c^T. mmmr^y. 
mr^y. mmM^r^y:Jtsxui^mm^y^y. ^c^fc) 
mc:^^])T^y m^it. T)\^^vyr^y. rv-y 
yr^y^ W^^-^)r^y^i:x^z.(DX,bfi^-')r^y 

[0 0 8 2] :Ltih(D^4':/(DW/^(Dr^yi:Lit. 

N-;^ f^yVnif-yVT 5 ^ - ^ "f- )Vi^ ^ 

y^ y^xi^^yjVT^y^ T^^)y, iy {^-y^)V 

/:7niy— /V, V^'fy^vr ^y, ir^ ^y'yjvr ^y^ 
o~-y :x.^yyi/T ^y, n, -i^- n-y'^f-zv- 
p-y :r.:=-yyi/T^y, "^jvi^s^jy. n, N->^-n 
-'f'i'jv- V ~y :^:=^yyi/r %y^ t'^y-yy, 

3, S-MiTv^^-, 1-H-l, 2, 

I I " 

A A 

[0 0 8 5] ntt, OCDSS^-Cfcl^, 

y^^_h(7:)2f|SIcDAK«. 

^(DT^/mm. 2j@oAa*^j;t/ie^^® 30 

[0 0 8 6] ::(OTyi-^i^y/Ky 

s V, ^^yyyT'^y^ ^y^'^yyr ^y^ ^^^'fy 
yr %yf^}£i)'^mihi\^. z.(DX.bf^T %.y(Di% 

5 : :i:^i/:/i/r $ y, y ^)^^yy^ Vy^y, 

yi>r^y. i> i-^y^ /^yy) hvr^y, hvy" 
u \::''yy'r hy ^y, hy^^^f-yy^y^ ^y, hV 
/"f-yyi^T ^y, ^y^:^'^yy^^^iy, zy {h 
v^^'^yy) hVT^y, 1- {2-~r^yy'u}fju) 

}:f^yiyy, 1, 4-}:fy^ ( 2 -T 5/^^/1^) t:"--^^ 

v^y^oJ;r/2™y 1 - ( 2 -T 5 / 

yi^>'/c^t^^;^i^fe?). 2m&s±(^±^i&(DT/v^yyT ^y 



#P?f1 2 0 0 0 - 6 3 8 6 5 
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^y (menthanedi amine) ^ y^ 
f-^y, t^nyv^^^, 3-T5y-5, 6 -^/y^:n::^/^/ 
-l, 2, 4-hyTi>:/. i, s- 

^ y^^yiy-f ^y. 2-:t^ ^yy/v^4 ^^^y^v y. 2 

y, ^9 J—)\^T ^y^ i/:^^ y—jvT ^y, n-3- 

T^yynhVv^/l/^^y :7^y^Tv^>', 2-^7^ 

^/w:t:^-y-y y V, 2-^:7°^/i— 3- (2-T^y7° 
a t:vv) -f 5 ^'v^ y y , 4 ~ y ^yi^-f ^ ^^^y y 1 , 
(2-r 5 y:ii^/i/) -r^^^^yy^/, 2-^^:7" 

^yyjX^-A- (2-1: Kn^i/:x^yi/) -f^^^'yyy 

:|oJ:rj^^h:°y ^i/y-b^hho 
[0 0 8 3] 0* LV^»(7)T$/{b^t)f±. /1^"yT$ 
±§R^tt?i)C^t(Ct@S1-?)T/W:¥l/y^°y 7 5 

[0 0 8 4] 
[^kl 8] 

vn 



^ii^^foSo 2m(DAm^'^^\^xm^m)^^i>r 

^y(Dm\Z\i, N-T5 y:i:.^/l/^7V/]^y N-3~ 

T5 y tvi^t^n y xV*D^J;t/T5 y ^f^/vt^^y 
[0 0 8 7] :^^yy:^°VT^y\^. m\^^mxh^o 

^tlfctts roiamines and Higher 

Ami n e s J (D^My:\ TEncyclopedi 
aof Chemical Technology (H 
2 IK, Kirk andOthmer, M7#, 27-- 
3 Interscience Publis 

h e r s , N e w Y o r k ( 1 9 6 5 ) (Cfc^g 

mtrjv^ yytr y^:^T t (D^Jt^\z j; 9 

r;ve^yyyt^^)T^y(D\^m\^X.^. ffi*TyS£cov^< 

/u^yy:t^])T^yicit, •^it^'^yyiaxv^ry^c^- 
i5>^&/ti9*<]3f@-7fScoT5 yS^^ti-^t 

[0 0 8 8] t Kn^v^Tyl^^/Vg^T/l/^l/y^/l^^y r 
/i/^;vgmKS'^'r5r;W:3rl->:^°yT5 V) fc^fl 

r/i^^jum^Tj\y^yy7t^VT^y{a'±. $f^L< tt. 
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:r.^V-yV'T^y. N, N' - f';^ (2-tKci^i/:t 
=f-jV) :^=fWJ'T=iV, 1- (2 - t Kndfv^oi^ 
/u) t°-<9e^:y. ^/ - 2 - t Ko^->7°o tVl/SJ^i/ 
^t^W^' hy TS; 1, (2-t Kndr~:y7' 

p tVv ) ^ . 1/ 1 K n df- i/T" n tf" /Wtf h y 
:^=fvv^''y^\-y, N- (3 " t Kc3df.v^7»i3 tVu) 

[0 0 8 9] ^.-nm7f^<r)T)V^vvif^^)r^-yt.tz.\%\i 

YuiryT )V^)VW%n' iVirWif^^) 7^>'(DT^ 
ife fc fiTkltS ^ ^ L fcfB-^ (c: J; 19 # n ^ fiifX ^ p 

[0 0 9 0] m<D»i^L\mm<DT^ yjt-^mm. m 

6 m^m 3 0 immmi^.^is ^ < 1 1 1 fio^- 

'yr^y mK.it. y:^=-v:y'y7^.yi6X.xi-ry=fu 

[0 0 9 1 ] immm^iT J \h^m\a-t. w^m. f-^t 

(ffilST7l-:3f-;vg^:j3j;t)«^y t Kn^Maf»T7V 

6 : fc K7v'>'. y:^:=.jU\i K7v?>. N, N'-v'y 
3;=7Vt h'yi^y, ^fiyjv^ Yyi^ly^ -^v^V 

7H; Yy~yy. JS*, N-7'^;Vi<^. 

ry/wr? h\ :tU'Y7Pr5 h\ :J'~'T^i>>, i-y^r. 

V. N, l^' -'J>:^=f)Vy.y-Ty%.V'V. 'yr-f%Y\ 
'y'yry'yT ^'7=-/i^W<.M. T ^ J ^"T =-'yV . 
-r 5 / v^SWi\ -Y ? y i^7°n h y 7P/<e 

[0 0 9 2] (Ai) (1. j^2 5t: 

t^2 2 5t;(Drpl1tOfiiS. ii?;?, 5 5°C~1 8 Ot:cO 
T s; y {ki^-t) (A 2) tE^S^ttSo rcDIg 

-c»KJi'!feiofij-^iifig-ett/fcv^;ii\ mx^s ^W[W- 

(Ai) ia*fcfci9. l«n~6^*©T5y'fb^ij 



(12) WHfl 2 0 0 0 - 6 3 8 6 5 
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(A 2) tmn^h^h, (:^«T5 y'fb'g-tKDy^Mi 

^'g-Lfc7j<*(7)mTSiJo/cffi-I:-fc'9. ^LX^rem (A 
1) ro^SaSfi. ^(735>^»^, ::i©T7Wxt K:i^?) 

M2SLf-#ft1-5— c (r') 2O— Wuf^ictrfiJofcfi 

IrfcSo (Al) (D^iictt, (Al) « 

^/wiS:*. ^H^M5gi-5<^WJjlLfcT7Pxt K(7)^ 

10 T. (Al) (A 2) ^HJiS^itS:: t«s Ltf 

[0 0 9 3] t^PfUfr (Al) hr^MYs^m (A2) i 

[0 0 9 4] 

^LT^-t(D5>^^»fi. V. p. O. icj; i9SiJ/£1-5„ 

[0 0 9 5] mmnA-i) mss^ay'j^^-m^^-t 
5jKy'i'yy^'^;v7aiy-/n 5 6 o§i5 (1. 5S 

m) . fiS?ffi 1 1 7 9|Ptoj;tJ«n -7'"^7l/T7W=i-7U9 9 

U(DU'^m^. ^*T(-T. mwL-m^h. 8o°c*-e 

30 j]Uia L. LT 5 0 %7J<|$ft:-:^ h y '>i.7j<?§« 1 2 

(0. i5^») ^s^;!)p-r^„ ro?i-a-ii^^i o^Pflia 

r#L, -tLT/N'^^/V-AT/L-xt K9 9tP (3^^*) ^ 
S5Ap-t?)„ r<7)rb^t)^8 0°C~8 8°C-X:-1. 7 5 Bf^ 
JtM^L. ^^VNT\ S1;ii9fM0. 1 5i^*) T'^fp-r 

[0096] ^■(7)J;5 \zmc^f^\t(DW<m^. 8 8°C 
-e. M#L/^^5e. l5>i^fc/c^*tl3f@~7ja(DS*M 
-T-fcit/^^S 4. 5fi4%C0SlS^-^W1-5mig(O7Ky 
j^^U-i^TKy T5;y?ft-g-t)l 7 2tl5Sr?^JPl-5„ ^cDfl 
40 -a-tlSr. 7iS^2B#rBll-^^/coT. 1 5 0 °C*TJOi* * 
LT 1 5 0°C~1 6 0°C-X?3B#Pp,WHiL. jflStttiS 

Sr. 1 6 ot;/3 0 t o r rTX -y:/L. 

^©assr. ^m(Dmmm\^m^'x 1 5 o°cT«ii 
1. 2 5%(DMm^^^-fhmm^(DQQ%mw.(D 

[0 0 9 7] mMmA-2) HJfe^jA- 1 cOTjf y ^' y 

7''f-yl-:7my-/l.4 5 7 6g|5 (4. 4^3 4) (DiEj'ft 3 2 
2 6»«^, ^*T(--C. mW\^fiffih. 5 5°CS-e 
50 iJPiJi t . LT 5 0 %7XK'ft:■:^ h y ^> i=s7>:^?^ 1 8 



(13) 
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(0. 2 2^4) ^mm-t^o o'j^mm 

WL, 7k^^X\ /^°7:^K/^AT7^r t K3 2 03^ (9. 6 
8 Si) ^8sJPl-5o rcDfS-a-tl^? O'C-S Ot:T'l 

^2ogp (0. 3 ^mm-r^. 7^v^t\ a*^ 

[0 0 9 8] itEtt'rRif* (-r/<et3*5. T/P^yV^oi/- 10 
rrorH^tj^l 1 0°C~1 3 5°C-e4B#PB^ic:t3fco 

TioSL. i^kv^t\ 1 5 o°c~i 6 o°c-e5B#PBi mm 

-^APL. ^LTiOjl'g-t)*. mmshMi:m^X 1 5 0 
"CTMii LT. 1.80 %coa*^^w-r5 6 0 

[0 0 9 9] (mmmA-3) mmmA- 2 {cmm(D^ 

Pnlfrtt'/t 3 6 6 §B (0. 2=^ft) (C, 6 0°CT:\ 20 

4§p (O. 3^^*) 4-»1-6o ^(DM-^!^^. mmi: 
ni:tiA^oo, 1 1 or~i 3 0t:-e5BfK^pfi1-5o 

^^l/^-e. 1 7 0°C/ 1 6 t o r r XM^^'lt^K^ h 
tt. 1. 4 1 %«Sll^-a^1-5F;fM:^l£J5ictl (6 2. 6 

[0100] imt&mA- 4 ) mmnA- s (Dmn^u 

oT. *«?ij2W4'rB^f*l§K3 6 6^15 (0. 2 Sfi) *d 
itj^v'^^^y-zPT^^ :/3 1 . 5tfP (0. 3yiD;i^ 30 
6)> MiS4)?fetlSrp^-r5o ^ivn. 0. 7 0%<D^m 

[0101] (^jfi^'yA- 5 ) mmMA- 2 (Dt' v4y 

•f=^;Py:i./-jV2 6 0 0W> (2. Bi^M) . lilt^ t° 

vyy? 5 o^ioxns o%7mit-r h v '>j^7mm2 

0$P (0. 2 5^3*) (DU^m=^. a*T('T. mwL 

K2 0 6t|5 (6. 2 5y^») ^SsAU-r^o a«iL/jt;6S 
5 Ot:~5 5X:X(DMm^2 IBfWiSicL. -t© 

*Lo-o, 8 5°C*l?i)nil-r-5„ 8 5°C~9 0°C-I:\ 
0. 5P^re};:t5fc:oT. i1;K2 2Wf (0. 3 73*) * 

[0 10 2] ±EcoJ; 5 (-|ISKL/tT/u=3r/v7rn/-/w 

/;^J^;^ATy^xt ¥^mi:^(D'mi3 1 5f|S (0. 2 3 1 

3») (CI, mmrKx. 6 5t;^\ njs^jA-K^/Ky 

oi^Ix^tK!) Wl'§-t)2 6. 5g|3Sr^Jp-t5o 

&1;-a-t)*6 5°C~9 0°C-el<]lB#PBlAP^ L. ?5cV^-t:\ ^ 
*lrn>:tiA^oo, 1 2 0°C~1 3 0°CSl?iPfiL. :t 

ai#MV^T^*^ni:#iA^oo. 3. 5BfPBl. 1 50 
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4 5°C~1 5 5°C^xmm-f-^o iS»i5 7gp^-^j]PL. 

r«t§iRSr. mmM\i:M^^x 1 2 o'cx-mM-r^o ^ 
<D?«?stt. 2. ii^/offymm^^^ir^mm^fi^m (6 

9. 3%iStft^f^) 

[0103] CMMmA- 6 ) ^Jfej^jA- 5 CDT^W^/W 
( 0 . 2 5 ^3*) (DiSffl 1 2 8 §|3^ii$^ 4 5 "C-^XMm 

T^ysogp (0. 2 5E^i) ^'^j]pi-5o ^(^rn^rn 

0. 5Btrfg(Ct3fcoT. 9 0°C*-e»L. 

T\ »#L?i^5pD. 9ot:~i 3 o°c-t?3B#r^, mm^ 

Pal 1 5 0°C~ 1 6 O'CiXW&L. 1 2 5°CfT?/^iP 

0. 1 9%(7)^*^^#-f 2,fJfa^Jt#J (6 0%i£/rtt^ 
»i LT) Xh^o 
[0104] (^M?!lA-- 7) |IM?ilA-2(07Ky -fy 
:7~^/W7.ny-;H 5 6 0§B (1. 5a*)fcJ;t/50 

%7miti- h y ^ atk^^r 1 2 §b ( 0 . i5^m) (Dm 

K9 9$R (3 Si) Sri?JjPl-5„ rcD»fflPffl«. 15 

^^mxhho i!kv^T:\ ::<z)?i'g-ti^8 8°c*-eJoi!:L. 

-/K©rJI^#J 1 0 0 f|5Sr-iiip-r ?)o 8 5 °C~ 8 8 "C-e. 
MSr2S#PHlli^L. 7k\^^X\ 7Ki«l efP^'gsJPL. 
rWiS-g-t)^ 1 5 53-PBlft#L. ^LT 1 5 0''CXM^^ 

[0105] ±tB(D i 9 (CllM Lfc'f Ps'^fr^^f^ 2 2 OgR 
(0. 15^4) (d, t K7>'>'7K?0*7. 5t|5 (0. 

i5 3») ^^ip-rSo r<z)^^i^^8 ot:~i 0 5t: 

T\ SI^KO. 9gpSr-g5*PL, -^LTtl^^g 5°C~1 2 

5°c-c$ 53(d6B#p4fii^-r5„ ii^jprot K7-:^i^7Kfpt) 

7. 5g5gR^^^^;0PL. ^tTJPi**5J:t/31MJ^8B#W 

»il%L. ^-roti. K^TICT. 12 4°C'C\ rtO^fefiict) 
;i^b»l4t)WSrx h y -;/7°L, ^LTifi'/S 1 l 5Ui 

mMi'^o MM-r^t. mM^i$.m is o%mmm&t 

LT) tmhth^. ^tLtt. 1. 19%©S*^^^-f- 

[0106] (»«?j A - 8 ) mtmA- 2(D7f.v-i y 

y''f'/Uy:r./~;U6 2 4 (6 3fi) *Dj;t/ii;ffl2 8 

1 4n(Du^m^6 ox^^xmmv. mwLfj:t^i^. 5 
0 %7j<'^^b-t h y i^7M§?^ 4 0 si5 ( 0 . 5 *) 
M-tho rcora^t/^e o°CTo. 5Bffi,ijft#L. 

r 7 5 °C~ 7 7 °CX mW\\^t)fz^X. 9 1 %7}^7U- A T 
7Wxt K7j<^M4 3 5 §15 (13. 2 3») ^-^iPl-S. 

:::ciSiST<7?»^ 1 0B#p»^L, ^(75|I. rco/H-a- 

#jSrgtg$3 OtPT'cf'ft L. ^ LTff|§tt#J®^;^ h y y 
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[0 10 7] nhtltz^mitBwG 2 9m (O. 4S 
*) mmyi^T>i:^T^ K3 4gP (0. 4 ^fi) (DU 

-^m^. mmTKx. mn\^m^h. 2 1 ot:*T« 

L. ^ LT2 1 0°C~2 1 5°CT-4Bf^m»-t-So i*>:V^ 

0 4 %(D-s.m^^^iri>fm^j^m ( 7 1 %i£?[i3i§si: 

[0108] (IIJfe^!lA-9) ^ite^il A- 2 (D:;Ky'fy 
y-/H 7 9 2tP (1. Q'^W) fcit/^v- 
u->'i 3 5 ogpco^i-g-ti^e 0°C4T-;l]Pf|*iL. «#Life 
5 oro^K-fti-^-hy "^ATK^Jil 2. 8g|5 (0. 

1 6 3*) Sris^a-tSo ::c75fft^ife^6 o°c~6 5°c-e 
1 O^^PbW^L. ftv^-i:\ /^°7Jj-^;^i.T/^rt Kl 0 8 
f|3 (3. 2 8 31) ^gsip-r^o 6 5°C~75 

x:-T^Bnw\mm^. -^r^it. @^^i4. 3?^ (o. 24 

3») ^'^^P-r^o rroKtt^b^l^t/^7 5°C~1 2 5 
[0 10 9] 6 5'CT«bfc±|Bi^fHm^lS2 7 3 4 

i^Mi. 4 3*) HffifyjA- 1 (^/Ky 3if-i/^^;Ky 

T^yieO. 7W^m%W-r^„ Z.<DU^m^Q b°C--i 

o 



(14) #§12 0 0 0-6 3 8 6 5 
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* 1 1 0 "CT- 1 . 5 BtPsl^Pii LT 1 1 0 °C~ 1 4 0 

°CT1. 5PtP«^JPilL. ^<Z)tI. 1 4 0°C-r-CM^. 

Mii^ni:t3A^ooi i^mmh. ^(Dm. mm^^x 
mMBmi:m^r i o o v-n-mm-t ^t. z (Dm^mt. 

1 . 7 9 %(D'^m^t^ir S 0f M^^jSc!]^ ( 6 0 % ^ 1/ 
[0110] J? v->-^ 5 K^fC^lJ) ^ v'^'-r 5 K 

10 ^ai^i|^K^^1-5o 3S(Z)m^<c?>;^^i/ 

K:9-tfc;§y (4 , ffiffl 1- 5 t K n /ix tVl-ft =■ / n St 7" v- 
=r/N^^T->/Wk^y(4. iM. I lSy*5±;t;«i I iSi 

[0 111] 



20 [^kl 9] 



R - CH - COH 



CHj — COH 



R— CH 



O 
li 

c 



o 



o 



[0 1 1 2] isSCiJtt. R'fi, 4 0f|ll~ 5 0 OfiWi^ 
mm"^. &^L<i-i. 5 0fi~3 0 Ofi(Z)^*JS-f-^^ 30 

r.i(Cj;i9, PMSn^o ASyet)(-tts r(7)3/x^|tT 
v^/HbSytt. -^u^^^^^, ;e'Oat4f*. 

[0 113] I I St Vti:ti/i-if;v-W^='^^i^MTiy/u 

im\ iwr. 1 1 ?a3/^^itTi//Hk^y) i^^i-j; 40 

[0 114] I I iMt Kn:^;/Utf/V3/>^^Tv/Hb 

^iJ (WT. I I i®3/Ni?itTv-;Hb^iJ) tt. ^y^/N 

»fi-g-1*-t'fc5o 50 So 



CH, — C 
II 

O 

[0 115] z.f\.^(D:i-uy ^:ym^W-tmM^fi^Mi 
So lll^^j;ffi5S(±. r';*\ 3 ofi~7 0 0 ofiroi??* 

JjS^^^^L. ^-LT. r'(4. 4 0f|Sl~5 0 Of@(Z)K* 
Jjf.^-. $f * L < (±. 5 0 3 0 0 fi©;^*]^,^^^ 

[0 116] }i-r:m^fc^b\^. I i!i='/NyilTi/;Wk 
^y->-\) *fc(47Ky :tl/y ^ i-tt^y-r- (fflf\ 

*5j:t>M yT'i-^') ) -efcf9#So as, r.tiP>co*y 

#lt1-Sr i:tcj;i9#||S:-0'(tfetiS:^i--7^'>') irfc 



(15) 
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[0 117] L^^L^^A^h. h^MiDP^U^^uy ■{ y 

(itlfcfi. mat, ^W\:^Vy^> (medial 
olefins) tPffftX-TV^S) h-^tz.. ^/-^-t 

xi^f^^fi. y-^-7t^3-^~X'h^-tyy ym^W- 

Xfitfc. ^mmm m\^. y:^^jvm^x.xj\mT;v 

(fj;iif. /^7 (^HiJ^'^/l-) 7m:=.7l-S) ) 10 

^^#L#§o r tit. (75:^-1/ 7 ^' yM^f*(i. iif. r 

i/>-) o^>^-;tey ■^'-^^p3il^iL/cl:t^'7^•i/M-a• 
[0 118] --m^. :Lixh(r:):tvy ^ yn-^mt. m 

2m---mi Qmnmrnw^'^-^^-t^^v^^ Kn:^/wtvw 20 

:t u 7 ^ >• (73 /t^ ^ 4^° u - 1 -f > ^ - /jf y - -e 

?)o y:A(D:tyy 2||11 

^M^-tyy ^ y<n-^^^7f^^)-^~^^xy^yi y'^—!^-^)'^ 

[0 119] *ISPj!(cf^ffl$i^6T^>/HMJ(-fc^^T. 

^ SSM-r S /c {cff ffi $ 5 ^ 7 ^ >^ y ^ - 

-fxiM'vy, -f^y-\, y'y-y-2, -iyy^T so 
y. ^yy-y-\, ^^"^y-x, ^-ffy-x, 
7-y-i. /^-y-i, xiry-i, -<y'ry-2, 7° 
vnfuyf hy-^—, yy^f-yy, 4vy^=^yyV 

>^i;3:i/-i, 2. -<y^V':^y-\, a.^yyu 

^^^f-v^my- 1 , 5^ 2 -y D p:/^ 
1, 3, 2 -y f-yW-^7°7"^- 1 , 3 u^df-v^/l/ 
y^x^-l, 3, •3,-'y:^=J-)^^y'ry-\. 7.=^-vy 
i/\::=-)V^y-^y, S1^^tf=/p, Ty/PT/u=i— yK i 

- y ^ywgwt t'zi/v, ryynr^hy/p, ryy ^nt^ 40 

$b{cAiy|^]-efei9. *s!«;f l/^^'^^Z-r- 
[0120] LtfLii\ :Ltihn-tyy ^ym.-^'^\±, 
^y (-ry:/x^^) sr-foSo rtib<7)7}<y ^y/x^ 

i^^/--(iH7i/{k^'5'*) «#^:T(ct. C4ffiMr;ft 

*5 J;0«»^ 3 0 6 0 vzfT- y-tM^ 50 
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[0121] 
[^b2 0] 



CHj — C 



CH, 



[0 12 2] I I at KD^/l^tVPg^^^i/Ny^Tv-yW 
H\ *^5 0fi?5^ib. *^5 0 0tl*-e. mat. m3 0 0 

m^tzi-iT/u^=-/vm'<:h^o. wwm-m4, 234. 

»SlJ'75pMllIcofl/^^icov^-t. ^!s:0J!^ffl»^'-e##i: L 
[0 12 3] r(Dj;5^cei l§y3/Ny^Tv//Hb^iJtt. 
4 ym.% fz \t y /Ht t ±tB:t u y ^ y a-^-f* t (Z)RjS 
6>c0 2S(75SJ^&^?r. ^1 5 0T:~*^)2 0 0t:(^mST' 

MA-rsr z.fih(r)m.'t\t-tyy 4 y<DU^ 

ti/ci'fe/i < , rtifec/3^iafp^y -#Dj:o?;!Ky 

[0 12 4] m<Dnmwm.x\t.. i igaa/Ny^Tv-zw 

'>fl< i 1 2 0 0 (DMn\$.^X.Xl'pfi 

< t*t)l. 5(DMw/MnJ;b(cJ; i9#1t':5(t53tt5JK 

4-^j:< itl^Jl. 3fi|C0 3/Nygt^;5S^:fc-f 5 - tldj; 

[0 12 5] r©i I M=I/^y^Tv-/Ht;^J^i. ^co« 

$n§o r(75gife*;a5f|^$ti5jKy T;w^>-(i, 

< irti 1 2 0 0. ^h\Z. -Iim\a±. *^ 1 5 0 0~*^5 
OOOWMn m^Wji^m) it. *5 J;t5/>/<^ < i t^i^ 

1. 5. -^mat. mi. 5~7^^6cdmw/m 
^Miig^iffi (vpo) . mmmm^ 

i.xy-^jV/<—X:x.~yByi;n-7V^yy-<~ (GP 



(16) 

29 

c) nm^-Jimi^X^ . 'M'j^^hm^, * [oisi] 

[0 12 6] mr.(Dm^tinU'^ii. y^mmm^x^it. 

[0 12 7] 
Ut2l] 

° ' ' -Lx' (vm) .0 



#112 0 0 0- 
30 



6 3 8 6 5 



— c— c — 



[0128] r.rt:\ X*3j;t)«X' (4, [W] -Sfcli^/jt 
IB.L, ^>/<e< 1 1 ilBcoxdaiWx' jl, i i M 

[0 12 9] -ttbi^x:. X*J<tt>V*/cttX' (4. a 
-OH, -O-t KPijyVt-VV, -O-M + Tfe 

5 J: 5 - O - -efe D # 5 0 
-CflJii/^xSSfcttx' S^'-l#(e:li5]AE:-rsr. t (4, -^(D 

(f fe.tl^cev^|5Sl9. MS-i?tt?'iV\ L;?)^L;^^;*5b. * b 

;^jco;i;yP/i^>v-/V'B-tgtt {■tf£t>h. -C (O) X*3ct 
0-C (O) X' copiir) ;0Srv'yHbixJSi^M-^L#6 

( 0 1 3 0 ] StV I I I (75«(-*5{t?.J^XT<75?F5fe^7tiS 

: * 
— C.;! 1 - C(0)R 



-CI, -Br 



[0 13 2] im^o^^of^^^^tm'f-imt. ^ 
14^- /j; 6w.mmt(DmU(7)'^^\cx^xmtz^ -s 

t>(Z)co. 5^^IS?-ffi©iliSrl^v^T^Ttt. ii 

7K* (-t^e^*.. -H) }CJ;19, tS^c^ttSo 
[0 13 3] I I S*;W#^StTJ//Wt:^iJ|j:. aiHSR 
'<7)#y3MS{C>GtL-C. ^cDtfitl^i>l, 1. 3ilil(»=i 

^^^m& (-r^cCt?-^. jCv 1 1 1 ic^j^;-r5S) ^55^^^ 

■t^:iticx.<o. mm-^nhfi^, :^?^m<D^m±.. m 

y TyW^r y (DM n filTf ij 5 r t J; 19 # b :n.5 ^ (Ctg S 
i-?)iScii-e*3 5 ^-ttv;});!, I I SUgm^ 

/^^^Tv^MbSlJ^\ SmS«^m*4 0, 0 0 0. *o 
J;t>'-€:(;)S^K/i5i|^$tl5^y T/K>-^<??Mn«2 0 
0 OiditJ^tt^SttbttS^kfc, I lM**a/NJ^®?T 

^yMmm. gf*a<75^E^ifii:2 0 (4o, 000/ 
2000 = 20) [cx^'¥fm^nhti^. f^oT, 

[0 13 4] I I M='/^^^T->;Wt;^|J»f^ilOi^>^*f4= 

[0 13 5] ±T'37e-<fcMn{6*5j;t/MwftS-W1-55K 

ic. 4^y7'x:/) cDl/^<o;^^^4, rt^lS$i^■rv^^„ 

[0 1 3 6] 0*LVU^Jte^#Ti4, r(D=^/^^^a 
[0 13 7] 

[{b2 3] 

(IX) 



CH C(0)R 



[0 13 8] ::::iT\ R°*5j;t>*R'tt. ^tim^SiAEb 

-OH. -CK -0-'ffi;^T/l-=3r;W;5^P,;^j;5S¥;^i^ 



3/^^ltS^4. (X (A) ) t (X (B) ) 

[0 13 9] 
(^k24] 



31 

-CH- c - on 



ClI — C — OH 



<17) 



cii — c. 



!|#ifl 2000-63865 
32 

<X) 



o 



(A) 



(B) 



[0 14 0] 3/N^itS;^SIW|-*fc:tt||/£5 I imS^ 

[0141] mcm-<tcx b sm*©^^ifii(^ 

(4. -Ixt^. 6?;^^;i/J^V^„ *f*L<tt. r.(D:t/hic 
(4. e**<0#aM*(C^=tLT. 1. 4fi(03/N^Bt 
ii^s 1. 4fil~,1i1]6|@(7)3/N^|ia'efe5o 



I I M^/Ni^^^Tv'/Wt; 

SZ-cttit (X) (CffiiJ^-r^ 
■?:LTy{l. 1. 3(C^L 



10 



20 



30 



< i t 1 . 5 

[0 14 2] m&o:>z.}il)>hs 

IH^r' (r') ,('^"9 
-C\ R'fl, 1 SMiWgj^ 

^ (V I I I ) , S; ( I X) 

[0 14 3] ■?:©$f4LV\^,;ismmS©^^^»a*{-^ 

[0144] f?ij;t a\ M n (DfiKc^ LT , 7^ 8 0 0 (D^ 
i\M^X.Vf'i^ 5 0 0 0 Wg^fitil^J* L < , ^tl 1 3 0 0 
4 /t(± 1 5 0 0 5 0 0 0 (Z5M n fiCitaBl 4 /i^?-* 
LV\ $ 6>lC$fS LV^Mniiitt, 11)1 5 0 0~J^1)2 8 0 
ocot5H{c:S>;5„ :ftt^f* Ll/^MnttcotSffltt, ^15* 

X (O) C-CH=CH-C 



* 0 0 2 4 0 0 -cfe ?)„ # y ^'-ef-i. M n \m-f 

hm\m% LV^S/Hitt, *1j 1 7 0 0 ^3 . ^ LT# 
Wf*LV^Mn^fi<D^SH(4. 1^1700 2400 -e 

[0145] Mw/MnJ;b(7)ffi('MLTtitf:i, V^< o 
/5^(D^fS LvMii:;55#l£-i^-5„ ^Ijl. 8(Dft/J^Mw/Mn 
\mm%\^<s l\)l. 8:6^?)*^ 5. 0*-C'®|5H(Djai> 
0*LV\ Mw/Mn©;'^do$?3{^$f*LV^S/^ 

iilii. Iti2. 0-efot9, *^2. o~lti4. 5 (©fEHtofiir 
[0 14 6] e^S^sfij^^^a^^-ij r/w^y}cov^r 

Sl=^mfefcf9 1. 4 4/c(ll. 5 =I/^^5'^a(7) 
0* L V ^§/J^'fgtt, M n * ttM w/M n (D $ fe. (C^f ^ 

i:mia,SnS„ ^tiibtt. ^Jxtf. 1. 4-1. 5(733 
BftS©^f S LI/ ^S/J^ia;i^M n *3 J; t// 1 /ittM w/ 

§ 5 ^\ ^ F3 (' &4 L V *ltfI1- ?) /c ir. , ffeco/N 

[0 14 7] ■z.\\.h<Dm.^mmm^f\.'i>Tf-^)r iX'^v 

[0148] II ®3/^^g$T->/Hb^lJ^pM1-^l^%^ 

sc. lfIii(,±co±|B/Ky T/v^^-it. KTco IS5S:co-7 

1/ -f ^'^Sif&il^ * fc (4 :7 /v^SJS t) b 6 j1 

(O) X' (XI) 

(4, lSiiA±(7)^b^i|^-C-fo^ : 



(18) 

33 

r'c (O) -ch=ch-c 

So 

[0 14 9] II I S3/^:^'^T^/yWli^lJ(±, 1 ^/PO 

#^^5, 3 8 2, 6 9 8-^(Z)F^^tt, :I:^^y-a- 
:^^:7^' >'^a'g'#:(7)fjiIS^Jli(75|S^^CoV^■r, if-mU 20 

[0150] -^mm(D I I I I I I MT v- 

ti;^^{cti§oT. ifHi^±(;5/}^y T;v^y*3j:t/iaiy.± 

■So 

[0151] v'>'-l' 5 K^jWiJ*/c«3:;3;x>'V 

5>ti:SiJ^fJSMi-?>ri^f-«. 'tot Kn;t;;H:-Vwam3/N 
^^'Tv^yHb^lJtt. (a) T>-^::^T4fc(± (b) 
>i:KjS$tiSo 30 
[015 2] r.©M^il7Xa^^j5'^tt^ iiS. oif-l/^ 

5o 

[0153] rni^wyr^vj iojifgii, mw 40 

[0 15 4] 
lit 2 5] 
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(O) r' (XII) 

[0 15 5] rri?. xtt. -tLTR 

;i^W£)tl5„ Z.(n^b f£.\t^m\t.. TE t h y 1 e n 
e Am i n e s J CO^JST% TEncyc 1 oped 
ia of ChemicalTechnologyJ 
(Kirk and Othmer, 5^, 8 9 8~9 

0 5-^ — v', Interscience Publis 
hers. New York (195 0)) (Cfc^Sft 
P»i;ifife»§tb. i;fc. (A 2) tLT. -7V=-y\i'Si 

ffl!cj:i9. |SfoTg:/(f/ji^l£^ifet);iS|#bti#5o 11^4*3 

ii. -r hy^f-i/:/-^^:? 3; :/l7)teJ7)^^ctla1-slIJ5ic&■ 
^1-5„ rtlfi, rpoly amine HjCOffiq^qig 

[0 15 6] 'iiwmm\^xm^-fi'mm^'m.-f^fz. 

^^»TM£fl|-rS(D/i5^*L^^r t;55-aB$tl5„ (g 
j^M/K^/^^^l S*fc/c'9) 2. 0fk^?:a**T'O4 

[0 1 5 7] ^tt(cr^<SiS-ei4. ^cOT^^Ii. RN 
HzTfct?. RNHatt, J^f^I^yr? y-t?fcSr 

»$tLSo 

[0 15 8] Z.(D~mk<D^<its\^\%. 7\^(DmumH-\^x 

r.6M--cD±5^J^g:fK('f4s ¥T5 K (h a 1 f am 

1 d e) CDffM^^foS : 
[0 15 9] 

[<t:2 6] 



35 



o 



(19) 
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6 3 8 6 5 



r'— CH — C -OH 



CH, -COH 



r3_CH — COOH 
I 

CH, -CNHR 



O 



[0160] ^V^T. r it/T 5 KttgScDRjJ; * 10161] 

O 

3 11 

R -CH C 



O 



-COOH 

I 

CH, -CNHR 

II 

O 

2 0 ot:(7)|5Hrt<^SS;i^^&-e&"9 . r(D|5iiF^-e 

it. m 1 0 0°C~*^ 1 6 0°COKJ^;?fiit^jJffl-t5»;6S 

[0 16 3] 1 3lJ3/^^|tTi//HWJ^^^;iLT3^^^ 
immmA- 1 o ) 200 "c-r-coi^S'fiiTK y -f y y"^ v 

8 5 0CD5pd^4}-^»SrWLT*5f9. #?3nfcT/K^-;l^ 

4i7i<3/Ni>^fi^ 1 1 BcDltfffi (rtlfl. 5 0 0(Z)5^* 
fi»{Ct@^i-5) ^WLTV^5- i;55^^^^o/c„ rcDTK 

y'i'y:/x::^yvM7K=!/Nyit5 ooy^^-^ (1=^*) 

Ixy I- y V3 5 (iy^») §r-i^^OLf::„ 

mm. ^#:-ei 5 5>ra{-t?/co-r{j'^LTottv\ M 

W^fiS^^I-J:'9. :L(Dm.m%s 5 Ot:tT±#L/-::„ 
7K- h/l-::i^y*Ml^t)?:^g'L/c:„ -ttb^icO/X/^S^ 



3 5 0:^^7i^T?#f?f St. rcD^?gtt, 1. 6 %COS 
(*«?JA-1 1) r (^T 5 insist) i: LT. 31 f^^^ 
1 0ro^Jli*^t9SL/Co #fenfc^^!^(73S*^» 



N-R 



CH2 C 
II 

o 

A ( 1 . 5 1^1) ^ffiffl UT. ^Jfe^llA- 1 0 (TJ^JWSr 
l*'9iSL/c.„ #fenfc^)?!(;^{i. 1. 9%©^^-^l:S: 

(^JfefdA-lS) r COT $ yR)S'-l^t LT. hy:t^ 
20 l^i/T- hy 5 >-5 5. oy^A (1. 5 3*) L 

titt. 2. 2%(0^^#i*^LTV^/t„ 
(^Jtef!lA-14) h/VJ^y 1 4 0:i^7i>.*Dj;t>^/Ky'l' 

y^x^/wM/K^^^ySt Cititt. 1 0 9cD^{i^^ 
L . ^M?iJ A ~ 1 0 (75M7j<-^ ^^^y J: t/^g«{k^}^° y 

yy"^Ui^;6^p3pMLyc) 4 0 0y'yA (O. 7 8S 

Rg^WL. -?rLT rp o 1 y a m i n e HjOgp^p^ 
30 -C.Union C a r b i d e ^^fc A^^t^-Cfea) 
6 3. 6^^yA (1. 5 5^») *-j^JPLfc„ r<^?i^ 

'tl^MLT. 7K- b7VJ:>-*»rl-^!|-^^SEWL. 7j)^V^ 

-e. MffiT(-T 1 5 0°C4-T:>AOSLT. «^ IvV:r.>'Sr 
^*L/c„ as^Ky K(±. 4. 7%©^«^fi^W 

(^JfefJljA-lS) rOT? ^-RjSfet LT. Ji^W^ 
v^T^>4 6y'yA (1. 5^4) ^ftfflLT. »fef?J 
A- 1 0(7)^)liSrli'9fiL/c„ #bti/c4£i?Sct)(±. 1. 

40 (^»?i]A-i6) i^*{b:^°y ^ yy^f-i^:/ 

1, 0 5 0(0^t^5>i^»^oJ;t/4. 3%«S*^»^^ 
•t'S) *3j;tK#E7X-^U''t'>'llcoSJ£i-J:'9. 105©^ 
ffi*5J;t>'5 4 0 CD ^i:^^-r 5 jKy-f y:/x^;P*7K 3 

/^ySt^|)iML./i„ ::co/if y-f yyx-/i.*7K3^^ySt 

3 0 OMa§f5*3j;t/lA?li3 1 6 OSiHSWfl^tliC. 6 5 
~9 5't;T\ ^» (2 5fi»tP) OP o 1 y am i n e 
H (*Ji^i|A- 1 41:-f^^Lfc) ^m^ULfCo 

t:\ r<7)-/g^ti^ 1 5 o^ct-r-MALT. (OSJ^-OT^ 



it. 
[0 
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(Hft^ilA-l 7) HJS^jA-l 6©#y-f y^-x-zv- 
te7X3/N^St2, 112i^'^i>, (3. g^ii) , v'ji^ 
l/i/ h y y 1 3 6 ^'yA (3. 9^*) *5j;y«i!i;#J 
1, 0 6 0^'7i^©)S-a-t/Sr. 1 4 0~1 5 Ot;TnB# 

L/c„ ^©?Jtfi^$Stt 4 2 0 A-e#3il?-r S t , 
r«?ffi^fm. 1. 3%(r)^5g-gr**^LTV^5r 

{'MMinA- 1 8 ) 5 0 0 VyJ>.^(DmMnA- 1 
6(»7Ky ^ yyx::^/^M7X=l^^^^l, 0 0 O^J'^'yA 
(1. 8 7^i) (n>mm\^. 8 5~9 5t:-C\ xh^^ 
5 ^^7 0:^'-~7i^ (1. 8 7 3*) ^-^^PL 
;V^T\ r royl^tjSr 1 5 0-1 6 5°CT4P$rfBJP 

I^^IK?ffi2 0 0^7AT'*f?1-5t. roffl^?^ 

1. A%(Dm.m^m^^Lx\^^:Lhi)^n^^tz. 

1 6 4] I I S3/^^6^Tv';HkSlJSrffiffl1-?)^/^ 

•So 

C^W^iJA- 19) 4^°y ^ yy'-r^^ (Mn = 1 8 4 5; 
Mw= 5 3 2 5) 5 1 0gp(0. 2 8 ^;^) *3 J; t/MvK 
U^>-^5 9g|5 (0. 5 9*yW) Ofli-^it^Sr. 110 

(0. Q^JV) ^miiW'^^o 1 9 0°C~1 9 2°C-C\ 
3. 5B#rBltCt3/toT, ii*P(D:S*l l^P (0. 16^ 

I QmW[\Z.t>fz.->X . 1 9 0°C~ 1 9 3°C-eMi" 
^rir(c:J;i9. ;^ h y s/y°-t?)„ -tcoafill. astm 
#liiD- 9 4(cj; i9^:£Lfc8 7 y'^t;y3»^i*#-r 
s 3f M« 4f y ^ y :^ x >mM I I M => /^ ^ >^/Hb^iJ 

[0165] 1 ^^T-fe/i 9 *^ 3 li-l^ 1 0 j@»^*JjS^ 

s::t-r?>:i^^w>'#yT?>'©mMji-a-t)i 0. 2s 

(0. 2 5 3*) Sr. 1 3 8°C-e, iSffll 1 3t|5*5j;tJ« 

i-effMLf-sm^/N^ltr^y/Wk^iJi 6 i^R (0. 2 
5 3») (ci^to-rsr t(>:J;<9. r 
OMJS)!i^;|^^2H#iigT:-l 5 0t:*T'»L. ^LTS 

■So 

(*Ji^!)A-2 0) J^y-ry^'xy (Mn=2 0 2 0 ; 
Mw=6 04 9) 1 0 0 0^15 (0. 4 9 5 ^/V) jo J;t)« 

Si/J-C^ l/'^' 1 1 5 t|5 ( 1 . 17 ^JV) (DU-^m^. 

1 1 o°c*-e;jpii-t-5o cicofl-g-il^^r. eetrfHT. i 8 
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8 5f|3 (1. 2^JV) ^mm-^. 18 4°C~18 9°C 
T\ 4B#rB'](-t>/c:oT. iiJPWJt*5 9a5 (0. 8 3^ 
/w) ^^Jp-rSo rcOSiS^l-^t)^, M*^"A§^iA;zy^o 
2 6B#rBT('t)fcoT. 1 8 6*10-1 9 O^CTM-f 

5:iti;iJ;<9. ;^ h y y7°i-?)o -^roatSfi. astm 

^)iD- 9 4tCj;i9^fe-L/i8 7 WtSMic^^-r 

50fa©/Ky yy^^^gm i 1 5y=3/^^^Tv'/wjt;^ij 

T'feSo 

[0166] 1 ^) 3 1 0 tlOS*!^.^^ 

10 w-rs^^L-^^y >comifiii-&;i^5 7tB (1. 3 

8 3*) Sr. 1 4 0'C~1 4 5°C't:\ i£?Sl 0 6 7to 
J: XlAiXmn Lfc 3 /^ J? v/yWbSiJ 8 9 3 g|5 (1 . 3 

8 31:) \mM-^-^^tKii^ . u^m^mm-r^o ^ 

(OSJJ^iii-a-il^^Sfltlia-ei 5 5°C*TJPi!,L. -?:L-C'^ 

■So 

(*«^JA-2 1) RjiSt^tc, .l^-y^yy-r^- (Mn = 
2 0 0 0. Mw= 7 0 0 0) lOOOfMO. S^^W) 

20 Sr-^:^JDl-^o rlxibOrt^t)* 1 3 StSTML, 

LTii7j<-v i^-r ^iti 0 6§i5 (1. os^-zi-) ^-iijp-f- 

5o r.<©fiS* 1 6 5°C4-e±tf\ -^rLTeP^PB^iC^^fc 
oT. ^#:4^±S*9 Og|3 (1. 2 7*yv) Sr^:i!jO-t5o 
r.(7):^*(7)gsJP4^. r(D?as*i 9 0°CS-I?±(f.5o 
[0167] ilfi^lttl 1 0 0 OUK^Mm 1 0 5 0§P 
Sr?^iPL. rtlbOrt^!!^^ 1 1 0°C*-t?JPilL, 
^^-C\ ;KyT5>6 9. 4gB (1. 8 3 3*) ^^iP 

-tSo ::cD/Ky r 5 ^^(;5-^jpcf3, r (^^/ai*^ i 3 2°c* 

30 -Tr-itf^o ?EtJ 1 4 5^P^?^JPL. rtLp5(©f^l^tiSr«ii 
LT. 5 3 %(Dm. 1 . 1 %(^S**5j;t>'2 1 (D^MM 

[0168] rn^^yr^^-j ^/ttt^wluai^Tft, 

**W-r^#fP5T/P3-/V^/cfi2tHy.±cot Kn^v- 

/r;w=i-/vi/>/jj< 1 1 2j|g(;3M 8; 

S*JJp:•f-^Wt■2)T;^=¥^>'7Ky T$ ytwRjSS^^j; ^} 

tt. 2ia~^i oji(D^miST-Sr-gr*b. rr-c\ ico 

[0 16 9] rwfis^^y T5>SrP«1-S.*?£il. 3 
'i!.mtfl\\ m^\t. 3^H#fF^5, 3 6 8, 6 1 5-^ 

[0 17 0] r(^n/N^^Ti/;Wli^Jf4*fc. t Kn^ 

v'T?^' (T5 y T/V3-/1.) iSlS-t-t 5o 
[0171] ^mKmmxhi>t^x.hK^7 5. JT/V 
50 1 fi^icDT? :/a*Dj;t>'lfiiil±©t Kn 
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^iyy'=f-/\-r%y, 'y- (2-t KD:3f.e/rnf-;v-) T$ 
y. V^) (2- 1 Kndrv^J^f^yV) T 5 v=- (2- 
t Kn^e/yo tVl^) T5:^, N, N, N' - hU (2 
-t Ko^i^^f^yl') :3^^l^>'i/T5 N, N, 
N', N'-'xhy- (2-t Kndf-i/rc^/W) :n^i/>- 
v'T5;>', N- (2- 1 Kn^v-^i^^^/W) t'-^^yv'^', 
N, N'— v?- (3-t: Ko=¥'>7°n tVw) f'^yi/ 10 
N- (2- 1 Ko^->-:^f-/U-) ^yWTjNijy, N- 
(2-1; Kndrv-mf-yix) _ 2 -^yV/Jx y y N- 
{2-\i Yn^'y:r.^jv) - 3 - ^ 2 --^ yW/Js U 

y N - ( 2 - t K u de- v-y D tVl-- 6-7! f^/W) - 
2-*/W7jNy y i/, N- (2-t Kn^v'^f^/V- 5- 
;^y^7]f^i I-df--» _2-t°'<y K:/. N- (2-t Kn 

N- ( 2 - t Kndr->3i^/l') -5- (N-7~"f^7l^ 

2- t°-^y Ki/) . N- (2-t Ko^^i/ 

^^yp) t°^yv^y, N- (4 - 1 Ko=3s^i^:/^;p) t° 20 

N, N-i>- (2-t Kn^i/rr-^^yl/) y 

jVfsj—)-^) irooi— x/K N, N-v' (3-tKi3=¥ 

v-7°ntVi-) ^''^) 'yvfi}itfih^„ ffiC0^y-*5<|;O;7K 
y - N- t Kt3=^v'T/L-=ir/l/gJ^Tyl/^lx>'73f y T 5 

2fi~3f@OK^igT-^-g-WL. ^cDT/l-^U^-^y T 

fV(D-fu M'Ulyif^iy \^ioiiUl^JVO-)iy::^=ri^y h y 30 

[0 17 2] $ ?DfCffic75T? /T/l-a— lilTcD 
^5S::(CJ;(9, *|l#|fM3, 5 7 6, 7 4 3 ^-C'taa! 

R. -NH2 

r^T. Ratt. '>/j;< i t li@(75T/1^3-Mt[:t Kd 
tt\ R. 4'»^^mJS^mfi. Itl2 0^a;i/iV\ 

x-mi of@*-ccDK*M^^-^wi-5t KD^i/gmii 

J!;&KM mT^y\±. mK^mx-h^, ^®#ytKn 40 

^i^SJ^T/v;* / —fv^ -Mcr ^ yxh-ox, 1 0 fss 

■t?(^;^*J^^*5 i t>' 6 T'© t K n ^ iz/VX^^tf 1 

v\ ::ti6>«T^u-;*y-/p^ iJT^>'tt. ^Ti-^tiS 

-rs : 
R.-NH2 

r^-e, R.Si. */-Sf-{±/j^°y t Kodrv^g^T/l- 
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T 5 y©#/^(0^ij(c:ji, 2-T5 y - 1 -7':?y-yv, 
2-T$ y- 2-y 1 -7°t2/^y— /-K p- (i3 
- t Kn^-iy^5^/V) yy, 2-T^y-l-7''n 
^^V— /^s 3 -T5; y - 1 -7°n/-<y — /u, 2-T5;y 
-2-y5^/l'-l, 3 -7°o/-^>v^::^— yu, 2-T^y 
-2-ni^;W-l, 3_7°ny<vv?:;^-";K n- (J3- 
t Kn ^>-7°n tVu) -N'- (j3 -T 5 y:tf-/u) t° 

^yv^^-s hy^ (t Kn^v-y -^^/w) T y / ^ y 
(rttfiSfc. by;^^f-n-;l'T5yyi5'i/t LT*fl 

fetLTVN?)) , 2-T5; y- 1 -:/f^y-/K ^^y- 

:^'Vu*s;>, :yVv='f-5; 4-r5:y-3-tK 
n=3f-v'-3-yf-/i'-i-:/x>' (rtifiSfc, -fy-y" 

(3-T5; y^^o tvi^) -4- (2-t KP^i^J^f^ 
t°-<^v?^^. 2-T5y-6-y^;l— 6— -/V 
— /V, 5-T5 y-1— ^y^y— yl^, N- (iS-tK 

pdrv^i^yp) -1, 3 -e/T-^ y ■y'^/^°>', 1, 3- 
v'T^y -2-t Ko:3ri/-y"n/NV, N- (jS-tKa 

So (a) ^^Xl/^tclt (b) i LT^fflT-feS t# 

fcfeiC. 7{^H#W^3, 5 7 6, 7 4 3-§-(OrtWU. :i 

[0 17 3] MMMA- 1 0~A- 1 STIi, ^(757Ky 

y:/^/w*7X=i/^^itfi. 10 0 o co^^^ft^w-ts 
y y :/r t § -frTit*{ii^ y y X 

>Sr4l?g-tSr 19. i)SS^$;}x5o oJt*{t:>^^ y 
^yy'^ryit. m7k-^u4 ymtRjt ^ fix. jr<it7m 
Hmil7j< =3 /^ y mis X. mi\±f^mxh6Mit7mi:]fM 

[0 17 4] iSil±cOM'il^Wfrfe(C, lafeT 

^JlB(±. ^$1^6 5 5, 2 4 2 LT^IH^^iXTV^S 
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[0175] * y T7l-^^/l^S^v';*yW1t>|t^-<-X 10 
[0176] mi&mA- 2 2) S»?!)A- 1 6 (C|;§o 

(Dm^'^mym 1 0 0 0 gi5^mig«*? v r $ ws-a-t; i 

0 3 gut JxiS 4 0%O?Etj'^». 4 5ro^mSfffi 
^>ti(SlJ^#So 30 

[0 17 7] mmmA-2 3} m^mA-i 6<D^]) 

^];-f7-=^;v (^T-ilOOO) SS/Xa/^^Bt (100 
OgR) *Dj;t/ft8 0 6fB, *Dj;Wft 6 9 8t|5t rf3|g<757K 

^il^Sri 1 o~i 2 it:$-eMLT. cpfP^ff5„ 

5 o^c^xnmy^. ^ci.x:Loyi^s.x~ 
mm\m-t^o t^Mm^mrnhx. 4 0%(Dm. 45 

So 

[0178] (HSfef^jA- 2 4 ) ^Jfefil A- 1 9 t S^lc 40 

6<](c[piD^)iitc|^oT. ^^"y-f yy-ri^i 0 0 O^/yJ^ 
Sr. ^f*-e 10 6 ^^7A(d4S7X-^ i-'-Y ^^^*5J;tJ«^f*-e 

9 o^'7i^<7)it*is^s$-iir5„ mn^m^mtc'iks ^© 

1 0 0 OfP^a •>^4§|5-e^;iaL'C. i£*^l:§r0. 1 

% * -efiT $ * s o r (©tei^lSikteyx/j^ 1 0 0 0 7 A 

#f?* 2 0 7 ASr8sim-2)„ rt^tl^ 1 1 Ot: 
^TjPfiLs -tLTrt^tlSrl 2 7t:*t?^fia$-fro 

2 BfPfflt'^D/toT. TfT|g(7?/K y T 5 :/?fb^t) 3 9 ^ 
yJ>^-^m)Wf^o rtWi^Srl 5 2°CS-C«iL. -^-LT 
S^*ni:^3A^oollt^i*itLT. JxJS*^l^*-r 50 
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5 0%roitia, 1. 0 5%(Z)^*, 2 5 0 ppm©/NC2 

h I m'n:t \yy ymt^^i '^Ahtc^ . l. 5^;p 
0-*L<f±. 1^1. 6~|^3*;KO/>/<e< i 
>b 1 * y^R^Sti i $ 5 XS^^-^-r 5 

[0 17 9] ±X(DRltmt. |H]Ptir.#ftL#5„ ^fife 

lB#PBl;5^^*^]6HtPBl*T\ *^2~4B#fB^) (C 

So 

[0 18 0] iel^g^c^£;CT. :L(D^^mM(Dtzii^(D:)om 

mmw^Ti^x. tfv^#So ^ 
mtmm^^mmmmm. m^j:if^mfhh?,o mm 

[0 18 1] rw5jWij<»^&^. 'jz^m^itcx. mm 

. -^xp^y^. a^Ji (f!lxLfi\ Mo. w. 

Sn. V. Zr/^tO i: y ^Kt<Z).«^|«t (^'llxifis 

/j^y^^y 7"x>St) . *5J:i/tS@t (f?Jx.«\ H2SO4 
m^LX.mo. 0 1^/W%~|^1 0^7V%ro|Bg|. J; 

So 

[0 18 2] ^cy^-(y(D'j^%Lm^mm:f^i3m\tm% 

mx.ti.. *ll#ff^5, 7 3 9, 3 5 6-^- {^(D 

[0183] 7i^ r>g$jg{b5>^7iij(*. 0 , 1 m.m.%t-hm 

5M4%*-t:\ &I;L<}4. 0. 5 .Sa%z5^ib*tl 4 fi» 
ftt>$f^L<tt. 0. 7fii%^^ib«^3fi*% 
ST'07j^^>^^^;^-f5^ :^'>^!l^li^WJtt. 1«« 

itSr i:(cj;i9. fgM*i^So r W/j^ 

:7 5/'fk7j^^pi. ^mt-t^^m. ^mt-t^^m. 

(f?iJ;tW\ ^^vym. yt^^m. x h y 4^ ■>Bt*5J; V' 
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[0 18 4] &.T<Dmmmit. yi-^^mmt'7^mm(Dmm 

[0185] (^JgfijA- 2 5) 4^f>^3 7 2i/7A 

Mt^m^^'j^wcm 1 4, 9 6 mmmmx^ 

1 2S») (Dm^m^l 5 0'C-e3H#PflML. 
-Cs r(7)fi?tli, 0. 4 4%(07jN[>*-alr. 

2. 0 9%(Z)^^^»^^L. -tLTS 9. 8%(D»Sr 
^^■tar. t^5^>A^6o 10 
[0186] (^ffif(|A-2 6) :^'>^3 7 2^7A 

1 2yi*) (DU^'^-kl 5 O^CT^-SltHl^^lJiaL. ^fcV^ 

t?. liaii-^o ::w«?Stt> o. i 6%co73x'>S'^*, 

0. 9 8%©^*^a^#L. *L-C4 7. 8%©tt* 

[0 18 7] ((B) vy^^m(D^mm vy^^m 

[0188] 20 
[{b2 8] 



PSS 



(xni) 



M 



[0 18 9] riT\ R'*5j:t;R'{t, -tttm^filEL 

3fi~*^l Siiro^^ig^Sr^^-tSt Kn;(7/Pt' 

[0190] i^^:tV ymmcHi-f^ t Kn:*;wtVwS 
({?Jx.«\ ^-X/l-. = hn^fdfi/NP^f 

[0191] ^J:^oryw^/vS(ctt, 4 yzfci tVwS, 

-fli/K^S (i?Jx.«\ n n:7i::iylx ( c h 1 o r o p h 
entyl) , v^iJ' o a 73i::^/Hjo it^v'iJ' D nxv^ 
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/^) 'b^/-'fflVMbW#5. 

[0 19 2] tero*ffitJ«T{4. I I I Or'*3J; 

[0 19 3] *iSB^T^ii/i^m^5p$^$tts^;^* 

(DmW:ijm(om\±. m^\^. *H#fi^M4, 2 6 3, i 

50-^;^4. 2 8 9, 6 3 5-f-;^4, 3 0 8, 1 5 
4-f- ; *5J;0^4, 4 1 7, 9 9 0-§-}cEv^fc$tl.2)„ 

[0 19 4] /j^:^/j^ni^5^;tKl4. I^-fb!) i/i:T/^3 

T*3 19 . ^ LTltl 5 0 °C~?i^ 2 0 0 "CcOtaglfiSII^-tlf 
t3tl#5o ^fl^x.s O, O-i^-n— ^=¥v'/l'/J^y^*; 

>-/v-r;V3-/wi:(D. *^i oo°C. m2mfii<DKJt^^ 
'9fi)c$tt#5.„ :iti6> 2a(7)KfSt)^#icj!i^UjPSt" 

Mc^mm-t. :^wn(D^m}i. ^':^\mwxhho 

[0 19 5] *^^0^T'Wffi^^v=t Kn;^/WtVVv'f-:t!) 

30 >ryi. ^ ii r i^ b cofH-^^ Sr^tf $ 5 „ 

So i*jfiii«Ttt. if%m<Dmm%mm\t. mtK^^ 
j^. /xstiby 7mit-r h y 'yj^. mt-t hvy 

ft. /Jk^jbl^. ymim. Ig^^X (tin bury 
late) , t.mt^'^Vl^h. 7j<^{t:-->^7K 

[0 19 6] v^< o^^©*J^(ctt, #:^E*«I?!<;53'- (^J;i 

^^t3i±T . 5 % * -C-©g1r^ffilS ^ ffl -th^tlcX 
50 »9. 4^;^7i^Pv?g^«ffii&(75JFM;i^ffi3iStb5o 
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[ 0 1 9 7 ] Lv^ 1 mmmmx'ii. ryp^/i-SR' 
[0 19 8] m\c^mfiti:^-t-uiy=^:tm^m\-i.. irb. 

[0 1 9 9] i^t Vu:fy;l-\f;VZ?i^:tV y^(D^mM(D 

^mfmi^mit. jimitvyt. (a) ^y-T^ntvvr 

yu=!-yi-4fcli^r. |K7~'f-yWT/V3— (b) {J/^ 

i(cj;i9. 20 
[0 2 0 0] t^oT. y7°n tVVT^Wri— /P*3j;0«-\ 

[0 2 0 1] T;i^=i-;m^mn. ^fj:^^ -ST/Wa 

n-:/^/— yWjoJ:0n-:ti5'^y-yP ; n-^>-^y 

-;l-*3j:tJ«2-3if-/P- 1 -^:Jrf-y-/l- ; ^ V^' ^ J 

jp-z—o-^ ; y7°D/NV-/w*5J;tJ«^-i^ 
fii<t 2 O^yWN— fey h(7)^ yy°n tVVT/W^- 

[0 2 0 2] ^T^HifefJtt. T/^=^-/^2i■g't);6^p.il 

[0 2 0 3] (HM^JB - 1 ) r iv^-'M^^m (rn 
fi, 6^/KD4 -y 2--^:/:^? y— yvdoJ;t/4^ 

-rSo iifev^-e, :iw7^;^7}np v=f-:tBt^. K'ft;MI&co?ft 
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ii^n'y=fi^WMM^(DWMm (10%-/4) fi. 9. 5%iZ) 
yy. 20. 0%cO'i':^f>fc^J;tJ«l 0. 5%(»S|S^^ 

[0 2 0 4] (||ffif?jB-2) »MbMkyyi. T 

1. 5 s^/p (6 9 2fiia5) fcj;t>vy:^-y :?y-/W 

7. 6 9^;P (1 0 0 0M»^) ^t^-r^) t^R!t^ 

n |1]178~186 coK 

ffi^^L. yyiO. 0%*5j;t>V*'i'2 1. 0%Sr-a 

?ttj;^7y-tSJS$-yr6o y-(;:^W$:ns 

fl, 1 2%(Dm, 8. 6%royy, 18. 5%CD-f:^'i7 
[0 2 0 5] (^Jfef?!)B-3) y:<l-y ^yuT;v="-;W 

1 5 6 0^ (1 2^/v) yy'o tvwr/v='— 

18 0^15 (3^yV) W^l-g-tli. Uliftft y y 7 5 6 |f|5 
(3. 4^/1-) iSrSiS$*Sr.ti^J:'9. 7j^;^:^^Dv5 

^;ii«]5 5t:*T'i)pfiL. ^o^. Rii;umi:m6 o~7 

5°c(aiJtLoo. 1. 5fi#rBii-^o/coT. 3iaft:y y 

^■iSJp-rsr. <t(cj: 19 . tf^nSo ^T(7>3ilt^by y^ 
ML/ctl:. ^(©a^tltrAPfiL. ^LT7 0~7 5°C 

[0 2 0 6] ^jkffiiS ( 2 8 2 6 . 87 ^yW) 
i£)'f!3 2 7 8tRiifc(C. S^SS5(C?E±i-r?)o ±TPMLf:: 
/}^;^7i^C2i;^;tSt (2 3 0 5g|5, 6. 2 8^/V) Sr. 6 
OX:^T(Dmm^m^ts^i!)ih. 3 0^Pp1fC;bfcoT. K 

°cik xmmL. r (d-sst 3 mmmwir^o i o o v^o 
it/ 6 mm. Hg. T;^ b y t°y y Lycf^, 

;?»\ W$'^iM.COmW.(OWMWXh^ . 10%OfEl3. 7. 9 
7%(7)S$& (afi^tt7. 4 0%) ; 7. 2 1%oyy 
(iimtt7. 0 6%) ;*3J:D?15. 6 4%(D4:t'!7 

immmi 4. 57%) ^^w-rso 

[0 2 0 7] (llffifijB-4) yy°n tVl.T/P3-/W 
(3 9 6^15, 6. 6^/1-) ioXlf-f y -t^^/VT Jl^=x — 
/H 2 8 7§|5 (9. 9^yW) S^L^ffflcl^i* t. ii# 

L;te/55t3 5 9°c*-eMi-5„ <!feVNT% 3S.mitvy (8 

3 3^. 3. 7 5^/v) ^*^^L/j;;i5^. gs;i]0-r 
5„ Hi-fby ycOgsiPtt. 5 9-^6 3 ^(DmcoRlt-US. 
}CT. *1]2Bfra^-7El^-r5o *VN^\ ^(DfJI^^^Sr. 4 
5~63t:-e»^i. 4 5NF^m«it, -tUTMiii-So 

[0 2 0 8] MJ^^tffi-. Wiim§^3 1 2iSU7. 7 =^ 
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fc. ±'ePSlLfc/}^X:4^n v=5^;^-|t (2 2 8 7t|5, 6. 

JPiat. ^LT7 5~8 S'CT'SBtMIW-rSo ^©S 
JiSfl-^tl^r, 19mm. Hg. 1 1 0 0 °C*-eK^;^ h 

commit. mm(Dm.f^M(Dmm'm (19. 2%?a) 

^•9. 7. 8 6%(75Mfp\ 7. 7 6%(Dy ^-doit)?! 

4. 8%<Z)^:^-^Sr-g-W-r5„ 

[0 2 0 9] (^Jte^'OB- 5) V4-:5'^yl^T/W3-/w lo 
(-*f-f'5'l' y7°n tVVT/W^— /PCO^yVJ:b;a\ 1 : 1 

ifcS r i: iJX^Ki, ^KfiJ B - 4 (D-HmmiM^m "9 31 

l&<Z)fflt§ft (I0%?fi) 8. 9 6%(7DiEi,\ 

8. 4 9%(D!J :/#5J:t/i 8. 0 5%^D'1';^-'>^-^:fi••r 
[0 2 10] T/V='-/WI|-&tl (rtt 

tt. -f y:t^f^yWT/W3— /W5 2 OgR (4^;W) joir/ 

y:/a tVvT/wri— ;i^3 6 OgB (6*yw) Sr-a^^-f 
5) 3IS;t{k y 5 0 4 f P (2. 2 7^-/l.) 20 

4 1. 5 §15 (3. 4 4^/W) <75}ft;^7y-t, iiTPIS 

L/c7J^X4^^v?^:tK9 5 0. 8 ^f[5 ( 3 . 2 0^/W) t 

vmmi^tz^i^mt. mm(Dmm&.(Dmmm (i oroiA 

-t?fct5. ^LT. 9. 3 6%(Dffi 

IS. 8. 8 l%COy y^Jj;!/! 8. 6 5 %(7)^ 

[0211] (HH^JB- 7) y;ti5'^/VTyW3-/l' 30 

5 2 0^ (4^/W) ^oilK-f y7"n tVl'T/l^rr— yW5 5 

9. 8f|5 (9. 3 3^/1-) <7)?^^^i|%?rIiML. ^LT6 

y>-672. 5g|3 (3. 0 3^/W) ogsjp-t 
5„ ^^CV^-C\ ^ICOSfSmSr. 6 0 ~ 6 5 ■Ct'lt) 1 B#ffl|t 

[0 2 12] mitmf^l 8 8. 6§|5 (4^/1^) *3j;t>m 
?fti4 4. 2tl5(D?tii;^^ y -SrlSMt, -^rL-r, r.<0)l 

^;^-^l 1 4 5fp^. {i'^LToSs^B-rSo ^T«^^3£ 

±ib/c^. rw^i-^t/^. 8 o'c-ea^r^M-rSc 

v^t:\ 'cDRjSfi^t);^^^. 1 1 o'C4-e7jc^;^ hy y 
tV^'~i-5o roa?S*. ?«iiIj]^iJ-t:1ltiiL. ^LT. 

9. ggroczjffiis, 19. 5 5%©-r;f>*5j:t>'9. 3 

3%©y 

[0213] (HJfiif?!) B - 8 ) 4 y:^-^ 5^;VT/V=r 
2 6 0^15 (2*yl-) , y7°n t°/WT;^=i— yV4 8 0#|5 
(8*;w) *3j;t/Ii:5ftft:y >5 0 4^ (2. 27^yw) 50 
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^fflV^T. ^M?JB-4(^ -Ixfi^^lit' J; "9 , ;j^X:^Nn 
v^9^:t^^liM-r5o r.(;)/j^:^7J^^v^^:t^ (10 94 
§1$. 3. 8 4^;V) Sr. 3 0^ft1}Ct)/to-C. ffl^^yy 
- iz^lt. mitm^i 8 lg|3 (4. 4 1^;V-) *Dj:tJ5 

o°c4t;-»l. iLx^'DumvsmmW't^o i 

0 0^*5 J;t/1 9 mm. Hg. ^trx h y 5/ tV^^' Lfc 

m^mi:. mmmMx 2m^mL. ^lt. ^©it 

(10%St?ttl) Tfc'?. 10. 0 6 
%(Dm^^. 9. 0 4%(Oy ^jyjltj^l 9. 2%(Z)-I'::t'> 

[0214] immmB- 9 ) MfS^j-. 4 y tvv 

/V (4 1 Of|5, 6. 8^;l^) ^XXI2~:^=f-/U 
-^^~>/WT/l^=!— /l^5 9 Og|5 (4. Sr3t±|L, 

vy (5 4ig|5. 2. 4^7V) ^^^ui-^o :i(DmM 

IX 5 0-6 5°CC0ixJi^?ait-t:\ 1. 5 HfrfHf S^^SI" 
rt^ife*2B$rBWjf ^LT 5 5°C-t1ltiiL-t. 

[0215] RiStffi-^ mim§^ 1 4 5 f(5 ( 3 . 57=!^ 
») fcJ:mil 1 6f|5Sr3ti*1-5„ ff^^Pji^^L. 
T±T#fc:/j^X;^Nni>5^:titl 0 0 0^ (3. 2 4^ 

fi) ss;5^53^4oTii^FHi(c^2fcoT, mm-f 

5o r.(D?|s.*P(CJ;i9. 5 2°C4-ecO|Sii:a5e::5o 1*]^ 

t)^ 8 0 °C4 -t-iPii LT r (D?aST 2 p^fprnw-r 

0^V^-C\ rt^t)*2 2mm. Hg. -ei0 0°CS-e 
X^:^ b y -;/:/-r5„ *6 OfBSr^JtlPL. ^LTrt^*^ 

S-?i,jiLT, 1 2%©ft, 9. 5%coM'p\ 18. 5% 

[0216] (s»jB - 1 0) mmmB- 9 co^jwd 

m^r, 4 6. 8ai:%<75^ y7°n tVUT/U=i-/l-*5j; 
t/5 3. 2fifi%(©4-;^5^yV-2--^>'^/— /V-^Sr-^ 

^■t s r yv=' — /wjg-a-ti 1 0 0 0 §p t . isti'di y 6 4 

2fB (2. 8 9^;v) <b^SJiS$-&5::i:(cj;i9. /j^;^ 

7^^^>?^;<^it^ffM1"So 'osti 0 0 om^. 

5 6gp*5j;05^jbffil&l 5 7. 5fi5 (1. 9^y^) 
JPi-S„ iiAP©ffl (2 8. 6§R) 4:»L. ^LTf^^ 
feSrJiiiiUT, 9%(D}ft, 10. 0%©y>', 11. 0 
5%(7)ffi$&*3j;t/2 1 %W-i':t[>^-gr#-f 

•So 

( (c) ±m:t~^<-—<-y^immm) nm(D:t~y< 

'ft:^*^*Sril;t5o r CDi 5 ^Cl^fl. 10 0%^Sx. 

^m\Li-^;v^^-r^ {■rfi:t>h. 

njiroj r^ttj iti'$5{bi-5©(';e;>s/<^ai^ir(;)i 

J:5Jiel^«. Llitfi. i ^ax5^jSJ;b*#1-6 (-f 
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titzM. /N-f <-;x^t:$tl/''^^fca;^-/^°-'<- 
[0 2 17] r^jiibj t(Dm?mmit. 2m(oRmm 

ffl*■t:-fflV^btLTV^S„ -^rn^^-x.. JEM (Sfctt^tt 

:^itMxit. :i(D^mmti X'Oiz^\^\ 

[0 2 1 8] -4^mMX iC) tLXm'bti^:t-^<~ 20 
-<-x^bt^tt. iit. 3 : l»^MJ:b^* 

X-/eeV^:&MJ:bSr^1-5„ 2 : 1~|^2 

[0 2 19] znh(D:t~y<~^—:=^itm.im^M-r:hti 

[(R")x— T— <S03)yl.Mb 

[0 2 2 3] ±(Z)i>:-eii. Mfl, :i(D±:M(D±m:fy'^:t 

>-itcit7mff:>\,^-fM'Xh'o ; Tli. it^t^. mx. 
:t^y-y. 'yy :^=-vy7^)vy ^ K\ •7:xyf-Ti/y, 

H\ -yy :s:-=-lV7.lVy ^ Y , i^y 

jvTXiy^ -y^ v^^-^y^ ^l-^^xv^ f-^^V^ 
•fy^vy, i/^ u^yd'iyfi:}£XhK) ;S;xivcf'(o 

r" fl. iSHKJ^S (^Jx«\ T/V^^r/K T/P^-yV. T 40 

(r" ) .+T(1. ^^-t/>/^< it>*^l 5ffl©j^*Jl 

^^"a-^L. itXVcfcDR'' '>Vi;< tfc*^l 5|ioo 

ro^lJivlfl, T/V^yK TyV^-;K T 7V::i^~yT ^l^^ 
(DfiJlCfi, ^ h n 7 i^ , laiPdo J; t/^fiaip/< yy 
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% I aK^S, M I I Ai^^Mfc J:t/^ I I B 
m^mxh->X. yyy'y^2>^m.xy~y'y^2^^'^9\- 

'g-tlttffiV'^btitt'So Ca, Ba, M g , NaJSit/L 



Art 



J;5{:i. JiV^P)tl.#S„ 2a£A±(7)^n6.&Rcr)'f ^t^- 
[0 2 2 0] r^xPjtD:^-/-^ '^~:^itm-i. m^m(D 

[0 2 2 1 ] *;^/jf^->;^/^/j^>'Bt^;l^i, -gttS/ttt 

[0 2 2 2] 
[^b2 9] 

(XIV) 
(XV) 



-7 0 0 0ftiJi±(D^^*J5^^^;f-t5S^L/iC2. 
C3. C4. Cs. Cc /fc^cO:t^7^' 

±«5t®T, r" :jsJ:i^'R" X 

)VyAYfi:}£) ^-^Wt:-^6„ SCX I VTfi. x. y. 

[0 2 2 4] ^mmx^wi^i^^^ymnWfEnmK 

St ; 10 0° FT'I\) 1 0 0|;!>~2 1 0° FT'*^2 0 0# 

© ir - b ttit ^ ^^-r 5 p?t?(Wf>*^ if ^ $ ix/t ^ 

y^j~)V^ 'yy 3L=:.jv:x.~7-)V, -f 
y^vy^j^7.)vy -Jy ^=.)-vt %y , =ficy:r. 

y^ oi-"y uxi-f-y ^ vyfl}i(D=^ / -iiX.XjTf^^) y 
'y ■^W^^Mz.T.ivit-ym.^X.-U-^-') 7.)Vit-yW. ; Ho 
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-0 i>*yy;i^ri ^^>j-:7^^' 
-So 

ymm. (LAS) (Dm^^^i^jfM^ti^Tju^Mt^^^h 

}CM*PTfe5o fJ'Jx.tf. John Wiley & S 20 
ons (^^-3-:^ (1969^) ) icXVmi^tl 
fcKirk—OthmerC* TEncyclopedi 
a of Chemical Technolog 
yj ^ 21S, 19^, p. 2 9 1SI^(D rs u 1 f o n 
a t e s J (D^i:^m(D^ to 

[0 2 2 7] ::i--y<—^-:^it:^jU7t-ymi&. 

n#5:*ffl#ff||2, 174, 110 ■^;m2, 17 
4, 5 0 6-^;®2, 1 7 4, 5 0 8^;^2, 19 
3, 824-^:112, 197, 800^; ^'2, 20 30 
2 1 2, 7 8 6-^ ; ^2, 2 1 
2 2 8, 
2 3 9. 

2 7 6, 

3 15, 
3 2 1, 
3 3 3, 
3 3 7, 

3 6 6, 

383, 319^;^3, 31 40 

4 7 1; 



8 2 4-^ 

7 8 1:^ 

3 6 0^ 
6 7 6:^ 
3 12-^ 
2 9 7^ 
12 1^ 
5 6 8^ 
2 5 

5 6 8^ 
19 3^ 

6 1 8 ^ ; ^' 3 , 
2 8 4-^ ; ®3, 



IS2, 
^2, 

^ 2 , 

m2. 



2 2 

2 6 

2 7 

3 1 
3 3 
3 3 
3 4 
3 7 



2 
3 
3 
3 
6 
9 
3 
5 
6 
4 
2 
8 

9 8, 0 12-1-O r^twrt^tt. r®r 

[0 2 2 8] BJKi^^/w^:^^^ mx.\l. y<yy 

^y:/^ytt. 2 ofli~7 0 0 offliJA±©^*ii^^^ 



7 8 6-^; 
5 9 8 SI- ; 
9 7 4 ; 
0 9 0-^; 
5 14-^; 
0 2 2-§- ; 
7 8 8 ; 
5 5 2-^; 
0 2 7^; 

3 1 9-f- ; 

4 0 3-§- ; 



m2, 

m2, 
m2, 

%2, 
^3, 
^3, 



5 9 5, 7 9 0^*3 J; T>1 
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[0 2 2 9] *0^ffl»43t?t3j;TJ«m#cDff*(75fOTTtB 

m^hmM^titc^X(Dy^/V7i-^ymitzititih(D^^ 

[0 2 3 0] ±5*(D^fig;y^/W4^>'^*5j;t/5?ft 

[0 2 3 1 ] ^?^mx''Dmm<DtzMz. mm^£:i—y<- 

0^^*^?-*^^i-5o ii^t. *^4 0 0f@J; 

/i-Tjf ymti J: t/flgKK /v- fi . I&?P * 7t II ^l&lo 
-^Jjyym. y'r^t'uyT hy-^-m^^fhtc-^y-^ 

y°V yM. hl^-fVCpalmitoleic) 

St. y y -/vst. y'yv ym. ^ y ~>y -yu 

v':ty ■^^/l^v'y n^i^^ 
Ms ^V:^f-yM. i>yt>^)A'f-^^Y'^-ry9vy)j 

yi/^VK. ;^-rT y 7i^:ty ^ t Yu^i yy^yi])Vif^y 

St. /^y^5^^'St. 2|liy,_h(Oi;/V7p>|t(DTtJ|gfl'g'^ 

(f^Jx.«\ h-/Wfi^WBt (tall oil a c i 
d) . Dv^^-^^i? (rosin a c i d) ) 

[0 2 3 2] ^whxm\^^^mm.-t^m^Mwm 
m'^^)Vifsy'm<Dmkmm\^\i. \m^ism%io iVTt. 

: 

[0 2 3 3] 
Ut3 0] 



(28) 
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(I?i3^_(Ar). 



X 

II ■ 
C -XH 



— 'f 
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[0 2 3 4] rrT\ R tt. {P^£< fh4m(D^mm 



(1. mi 4imv(D^mm^i^'r^^im^Mmt7K lo 

^tJi-yf-uy, mK.lt. :^=f-)vy :x.:^uv, 20 
y:^:=-Vly, ^-Vuy z^-vi/ ^ Vy°n\fvv^ tK 

n^i/^a:— W^^, ^ )Vij-f Vy :3^=:.W, N, N - i/ 
[0 2 3 5] r.(75R" Wit. t Kn:*/WfVWS. 

/WtS. /^ag^^ (j?J;t«\ ri'PD. 

X 

II 

C — XH 




* htt^s. ^^ymm& {-fflf^h. =0) , 

(-f^cftJ^. =S) , f|3»fS m^it. -NH-, -O 

-S-) fjit'-.iQL. :i(DR'' mcD^M'dl^i^itjK 

[0 2 3 6 ] R'' &(DMi>cit. y=f-jv, ^ yy'=^-/v, 

7 5 — i!? O D^^i//V^ 4 — a: hdf-v-^y^ 

- (p n n73i::^/W) 2, 3, 5 - hU 

;^ f^;l-~--7°^/W, 4 - 5 - ^ ^/V^t^ ^/W, *3 

X.mXT(J:)X.bfim.'^\^fz.irvy ^y-h^^mM^MtM. 
/Ky 7°n t°i/:/^ /Ky y^'f^i/^', ^=f'^v~'f'a\f: 

[0 2 3 7] ^ffl/j;*/i-/i^:/K®{ib©S¥(-l4^ ^ks^(D\> 

[0 2 3 8] 
[ik3 1] 

(XVII) 



N(XH) 



[0 2 3 9] r r-e. R . X. A r . f fc'itKgfi, 5 : 

^XY lX'i^m\^tz.-h(DXh'0 . -tL-Cpttl~4WS [0 2 4 0] 

l*/ctt2T?fc5„ [{b3 2] 



(29) 
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O 
II 

C -OH 



(OH), 
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(xvni) 



[0 2 4 1] r r-e. 5tXV I I I ©r" Its 4ji~|^ 

tt. -(Dm^^^r\ mi^^'T-htc'o. mmmi^itTKmm 

Hco^T-tt. |gKft^S^b7j<«am^^/ciMJ (s 

alicyclic acid) TfcoT. rr-e#|g 

3 of@~i^4 0 om(D^mm^(D^i^^m^Mi:^'t?) 

r"-chcooh 

I 

CH2COOH 



[0 2 4 2] ±(D^XV I ~XV I I KMltir^:hjV:^^ 

gffl^tuTV^^ : *a#IT-^2, 1 9 7, 8 3 2-^;^ 
2, 1 9 7, 8 3 5^;^2, 2 5 2, 6 6 2^;^ 

2, 2 5 2, 6 6 4-§-;^2, 7 1 4, 0 9 2-^;^ 

3, 4 1 0, 7 9 8-i|-joJ;0:^3, 5 9 5, 7 9 1 

[0 2 4 3] ^liBj^ro (c) ^mik'thmm\^h^i> 

[0 2 4 4] 
[{b3 3] 

(XIX) 



[0 2 4 5] r' i±, ssjxv ncTi-C/ga'© 

*il#fF^3, 271, 130-§-;^3, 567, 63 

1 6 3 2, 5 1 O-^fC^^tL, -^(751^^ 

[0 2 4 6] _htB:^ywji^i/ie. :*/v;<}t>^*5J:t/^n6) 

#f^;6s^ff : %mmm% 2, 501, 7 3 1 ; 

^2, 6 1 6, 9 0 4^;^2, 6 1 6. 9 0 5 -f- ; M 

2, 616, 906^;^2, 616, 911^;^ 

2, 6 1 6, 9 2 4-§-;^2, 6 1 6, 9 2 5 -f- ; ^ 

2, 6 1 7, 0 4 9^:^2, 7 7 7, 8 7 4-§-;^ 

3, 0 2 7, 3 2 5^;|?3, 2 5 6, 1 8 6^;^ 
3, 282, 835-^:^3, 384, 585^;^" 
3, 3 7 3, 1 0 8-§-;^3, 3 6 5, 2 9 6^;^ 

3, 342, 733-§-;^3, 320, 162^;M 50 



3, 3 12, 618-i-;®3, 3 1 8, 8 0 9 ; ^ 
3, 4 7 1, 4 0 3^;^3, 4 8 8, 2 8 4^;|| 
3 , 5 9 5, 7 9 0 3 , 6 2 9, 1 0 9 ^„ 

[0 2 4 7] ^mmxmx-\-i.. y:r./-Mt^mm.t 

if%m<D (c) ^Miti-ar^ic^jf-efc^). 

(r'' ) . (Ar) - (XH) f (XX) 

[0 2 4 8] WM\z.%\\m^mi^J y :^(Dy 



(30) 
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■5 : * 




[0 2 5 0] a(±l~3(Z)fiic, biilSfcfi 10 

[0 2 5 1 ] *|S0J!-ecO|iffl(75/c46« 1 -:)(D'mtOD^y 

^^^ft^tl/c^ I I AM^mfDrnty hVh 20 

2, 6 8 0, 0 9 6^;^3, 0 3 6, 9 7 1-^;iaJ; 

t>'||3, 7 7 5, 3 2 i-§-}c:|Bi!i$ti. ^-oi^^tt, :i 

[0 2 5 2] {iiicD^ffl/<f::7aijr>— h{c(4, ryw=^u-y 

19. ^jg^tLSo :L(DJ:of£'i^^y:^^^-hf£hmm 

{k7^-t^- htt. 7RH#|^|g3, 3 5 0, 0 3 8-^O# 

(c6~8iiicp?ffli;itea!$tv. ^(Dp^mn. cwrttc 

[0 2 5 3] IgiC. J::te:*/l':^'ygtW^ I I A;^;^— 

[0 2 5 4] roj; 5fc:&Ji:^-/^-^— ;=«.'fbia^!fe#;lr 
(*W?yc- 1) *Ke<3ic, ;5-»:xyv3j^^^^-t- h y 

4 8 0) 4 8 *8 4|f|5. 

itffl 5 2 Otl5/j^?3/j;^?i;^tJ^. 1 0 0°C-fipfi-t6o 
ro^H^tl^. ?;feV^T\ it{k^yl'->^'A(7?7 6%7]<?§'ffi 
8 e^^XXl^^R mS.9 0%) 7 2f|5t*{C. 1 0 0 

°CT' 2 mmm l . jpfifc j; 9 . o . 5 % j: 19 '>^^ v ^ 

-c\ 5 or-er^^b^S^n^tiAtf., - w^i-a-tiSr. 

\^X\ 1 5 O'Ct-eJP^LT, ;><^/VT/W=i— ywfc-j:!/ 50 
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[0 2 4 9] 
[^b34] 

(XXI) 



F<5>'a»*3J;t/2. 5(r)&Sl:b^^i-2)r 
±c73^i$'fbL/•c^5fflxy^4-^>-K*y^v''>i^ 1 3 0 SfU, 
i£jffi9 3 0gp, ^^/VT/V='-7U2 2 OtR, Avy"^)^ 
r;V=i—;V7 2g|5, *5 J;t>*T 5 7WT/W=i-;V3 8g|5(D)® 
^^SrfiMb. 3 5t;4-eiPfiL. ^ LTiilT'^iSf^i^ 
-f ^'yKC4 0;64t?) : 9 0 %WrfiK(07Kil'fb*/Wv''^7i^ 
(9 0%(D7Mtft;^/Vi/e'A) 1 4 Sgl^tfl^-g-L. -tL 
T3 2~3 9(DiiSffi^^-r5-ST\ rcDfl-^i^SrZlit 

\zt>tiKi 1 5 5°C4-T:-JpfiLT. T/P^-yw^l^* 

^;^?7Vv-'i'i.Ji^5>-a»*5J:t/J^l 2. 2<D^aJ;b(:i J: 

(ll«fJC-2) T/V^yHb-^i^irV^^/L-JJ^^/SI 
*a4 7 0) , T7V=^yHb:*7Wv^'>i^7:j^;t^- 

y^) (Dn^m. m.nm^n^¥< (sti s*fc/c:9. 

5. 6 a*) (D\%-^m^mmY.-f^^h\^^^. ^Kib 

co^ltd. 1. 12. 6%CO;^77P-;x 

^i»^i*5j;03 3 6(7)JtgKfiSr^1-5„ r<D^ji$9 5 
0^■'yi>^^c:. 2 5°C-t:\ /KU^y^'x^^ 1 0 

0 0) Mi^^TK^/^:?^ (1 0 ocD^y-fbfffi^Wi-S) 
5 o^'-'7ASr^iPi-^„ rco?i-^!fe^^i^|iL. i5 0t; 

i-S„ r(75?tiS{4, 3 1 5(7):£Sji^^L. ^L-r3 
5. 4%(Di£ffl?r-^W1-'5o 

(^*^llC-3) i^jft (igSfi-4 0 6, ;*/^>''>i=^- 

15. 2%^X.n'<~^'^-\. 4%) q^cDT/V^^/Wb-^ 

>-e>;^/u;jsi/g$ m^^^»-4 2 5) (D^m>^mm 

\Y.lJ)V'y'^J>.^(DWmzo^yM^. 5 7t:T:\ 

#iJC-2 07Ky'l'yy^X-/l'te7K=i-^^i^i?5 0:J^"9A^ 

??sDpi-5o :::ort;^!|^^5 5t:~5 7''c-co. 6 sh^PbI 

i!fcV^-C\ 1 5 2°C~1 5 3°C'C-0. 5fi#fSa# 
L. -^tL-C 1 0 5t:-e«ii-t?>o 3 8 7(75 

(*ft1?iJC-4) iS^fi 7 5 3 $15 (fiMP) . :^i/l/yi 
4 4 OgP. migJ3ltei*fl-^fe 8 4§P (2 0 0(D^ffi) , 
T )\^^M\:.^V^l^7^)\^it^ym. (¥:l^:5>^*- 5 0 0) 



(31) 

59 

5 9 OfB. ■iS^nmit'7^'^^iy^J^2 6 3tl5(DM-g-t)^ 

6 0°C4T-^Pfi-t 5o /^J~/\^ (3 6 0^13) ioXWK 

SICj; t9|^*Loo. - O^I-a-tl^e 5°C~9 S'CT*;^ 
St-fk-rSo iSfeV^-C-. iij]P«7X (1 8 0t|5) SrSsiPL. 1^ 

^ 8 7 °c~ 9 0 3 . 5 mmmm-r s „ * . 

r (DRmm-h^^ 2 0 t o r r -t? 1 6 0 "C* TJP^ 

^-LT 1 6 O'C-CHtiiiLT, 7. 6 9 "/oCD-^^-'^^v- 
'^i^^iJ:!/!. 6 7%cO-f :tf>^-aWL 3 3 6 COi^Sfi 

ymm^i^ mm? 8. i%) ^#5o ±fB:istt^K 

it-^ fi^- iy ^ MK-^w 9 5 0 §15 (c . mMn c - 2 otk y 

SrO. 5ti#rBl(cfc;^co-C 1 5 0°C4-eJPmL. iffcl/^-C\ 

(HJMfiJC- 5) T/v^/v-i>-ir>:x/i.7]^i/g|(7)?li3^ig 

^JffifJJC- lTfB3zt!L;t^a7(»T/W=r-/W9 1 ^'y2>.. lY- 
mit-pfV^y'^-U^l ^yJ>. (1. 5 5^») . *5j;tFC 

aCl2 (3. 4 A) (D7\^7 -fy M.mW.^^^-t^ 20 

m.'^m^. 5°cc7>?ag-t:\ i^iBtngict^fcor. s 

lS-f"5o -©^J?!ci|^Sr^ 2 0 t o r r (7)jE;f]Tl 6 5 

tDVl^^ JUWii. 3. 4%(^^:t'>*5j;t/l O(0|gi;fffi 

I£i'fi2, 5 7 6 ^5''^i=^. ^/VT/W 
=>-/^2 4 0:?-'7A (1. ssy^l) . jYMWi.t) ix^'y^ 
J>.lAQ^yi^ (2 0. oaS) . :^ W-T 2 3 0 4 30 
(8^^i) ^Di^^^yVT/l^a^/WS 9 2:/7A 
(12. 3a*) cDS-&t)?r. Jt^L^^^^SP,^ |^0. 5 
B#r^T:\ 0°C(7>?ait*l:-JPii-r?)<, rofS 
-a-!|^Sr. 5 0~6 0°C-C\ |<]3. 5 BtrBKcb/coT . C 

(iPtrafef'"? 3AE:iry'.^'-h) -e*A;ai-5o #fe 

tt/cfl^tl^ 1 5 0°CS-T:-ML. ^LT?iii1-^o 

'y^j>^m.-^'^x-h^ ■.mmm.K'h (%) 24. 1 

J;b2. 5 ; daJ;l>'4'?Pffi (g?tt) 2. 0„ 

(IIJfefiJC-7) T/l^^/W:7aic:i7W;^;Vpj->'gt (Ti^J^j- 40 
^*-5 0 0) nW^i^l Q A A y i^. (1^1. 5S 
l).mineral981 (120 0:/7i») . 

2 4 0 Oj^^'^A, V—)Vm^W^^^^{VKM.KYi- 
4CD^I5-^T:-He r c u 1 e s ;?)^t)Ig^$nTV^Sffl?#rt 
IgK^Zi^^) 13 8^-~7A (#1]0. 5 a*) . ^-fb^ 
^^i/'^h.A'A A^yJ>. (2 0 a*) > ;^i5'/-/W6 0 

o^7i^. *3J;v>K3 0 o^7A*-^^i-'5MJJ;?l-&t) 

6 5°C~70°C (7< ^y-/v:iti^) -t:\ 
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'>1-?,{ConT. fgTbf::^ 2. 5 Bf rBlO^lt^WI, 1 

^^9 5t:*-T?±{f5::i(-J:t?, Z(D^^ y~/v^m 

ipL, ^L-r9o"c mm'^km) x\ mAimici^tc<} 
?>;i5^ ^*jb^2~3Btraa^bfct^, mm\^f£^o ^ 

^ItfbLfc^lStlSr 2 0 t o r r T 1 6 0°C* 

mm^-^if^iy<>j^m(Dmmmmm (47. 5%©ffl) 

(ll»?JC-8) ^^£^jC-7<7) -^;^a;Wxe5/i\ la 

C-7CD2 : l(Z)^l:}C{'t;iT. 4 : 3(CpaLT. i&S 
tt-^^-;t^v/'>At^(Df&(75;i|g?ffiMt (5 7. 5%C0?tt) 
&^l£)*1-So r.(Z)^ ^y-yp-7X»J;b(cj; 19, KKjb<D 
y ^/-;v5imm^{--r^^'fb;*5B^S:^tv. ^tT9 0 

(^»?jc- 9) fists 5 2 ofi5, ;5-?[t];^;i'/j^>'it-^ h y 

(^^-ft4 8 0) 4 8 0g|3*Dj;tK7X8 4^P(Z)fl^t) 
^10 0T;ST:«L. ^LXZCDUmXAmm^Wir 

60 7 6 %i&fb:^?/VS/'> A/KtgM8 6 gPfc^it/MS 9 0 
%«7Xii-fb*/i'v''>-^. 7 2s|5^g<Jp1-5„ :i(0-gs;']ptf , 
::©F^^t)Sri 0 0°c-e2ti#rBl#^fi-5<, ^kv^x:\ roo 

7j<Sr;^ h y S/^L. •^LT5 0t:T\ /=^jUT/\^=i—ji' 

2. 5(D#SJ:[:SrWL. •tLT4 7%(D»3Sr^W-r?)„ 
(**1?JC- I 0) yyy.zii,c^ ?(|8 3 5tP, ^JMfyc 

-2cDJj<y-ry:7x=/v*7K=i^^^'^i 1 8g|5> 7X3? 

yy9^7VT;V3-/i-*3j;tJ<4 0%-f yr ^yt-T/v^— 71^ 
S:"a-^-r?)T7W3-7Wl^ifeil 4 Ot|34rg?Jp-rs„ Z(D 

i-^o M#*iiiiLoo, ^f^3^mm^^^-tsym (1 0 
* . r ^ 8 0 °c J; 9 ffi < mwir 6 mmxm\i-r 

5 0°C4-T:7^Sp-t6„ ^CO?ai^T\ J::tBil'^TyL'3-/W 
1 2 7 tP. / ^ivnv 3 -7V- 2 7 7 S|S:jo J; XimW] C - 
2or7^^7Wb:*7^v''>i^7m;^— I- 8 8gp^)^ip-t 
6„ 3ii]©7Klt'fb;^?/v>'>i'i=^omJB (^Jp 1 [Hi&fc f9 1 

7 1 §15) (Z)^- ^V^-^Xmy^V-. r (7?F^,Wtl* 5 0-60 
»ti:g:Satf*-C^i*{b-t5<, 7j<^'(b:*7U-v^^'i. 1 7 1 
§|5coMlig-^*P§|55>Sr-^AP L. r ©rt^tl* 4 5 ~ 5 5 
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;^:/^4 0 0S(0. 7 2=^4) . =^>^^y 7 7 itB. 
*3 J: i>'^Jfe^i| c-2(7):^y-ry ::^>'i'ii7j< 3 /^ ^ ^ 7 

|%l^T, 7kS^3 6lJl3Sr-gsi)H-tS„ 7-/1^ 3 1 10 
r<Z)[^^!fel^4 8~5 5°C-T:-^fft{t-rSo St-lk-r 

0 0 O^JfiSfi, 4 6 "/oCOM^-^ ^'^^ v- J; 

1. 6%<D^:i-'y=^^^ir^±f^m^m6o 

aL/-/v2 0 0 0§Bd3J:D5^f?fft8 0 0ti5^msi]-r5„ 

ZCO\^mm^mWl.. iLX 4 6°C^-<:MmL. 6 6°C 20 
Srffix./j;V^3g/*T:\ Hig^t^sj-'i' 3 5 0 S|5^'^APi-6„ 
S#;^'f— 7° (sweep) ^fflV^T. ^ c7)7 =i;iO^ 

:^ 'i7M-g-T7P#/P7 rc / -/W 

[0 2 5 5] ±T-#7t-f 4-'>,^-^T7W=¥7l^7aiy-7W 
(1 0 0 0^) %7 7^='}c)^;tiPL. *LT»^-t-5„ 

7j<Sg'ft:;t;;Vv^'J'A 5 if|5Sr'SsiPL. r WF^^ti* 0 . 5 
P#rBW#i-So 11^1^2 5. 5#p^-Ssj]pL. :i(DUm^8 
2°C*T'±tf5„ 156 Ot:S-e?^SPL/ifI. ;^f^7WT/V 30 
7 Og|5. 1 0 0^15*5 J; t/7k^^ti*/Vi/^> 

2ff!^f5iB-r5o 5 2°C-C\ 3 B^^Ppfl 

m^^Ki:^ h V y-fL. jtt 2 4 o^ioXximmmc- 

2(D/K!J -Y y:/•r=y^^s7J<='/^^Bt8 5g|S^'Ss*PL. r. 

2 4. 5%(D^mtl/i^i^^J>.m^:^$5XXf2. 6%<D-^:t 

(^ffij?iJC-13) ^Jfe^iJC- 1 2073:y-7H 0 0 40 

om^nmoL. rx^^x\ 9 9°c4-ei)Piii-.5o TK^^t:;* 

L. ^(DWti:l 2 1~1 2 7°C*-e±(f-5o ^tlJ^I^ 
V^r. 7n*-f :tf> 1 8 1 t|3^?^j]PL. CKOP^^^tl*. S 
SSrn^^iA^o-o. 1 8 2~ 1 8 SV^XMrnir^, r 
cOP*9^i|^^-(7??aST'9B#ref*jf ■tLT»2 4 6g|5 
^■Ss*PLT^Pf,1f*^?i^L, Z(D^mi^l 4 3 Og^^D^ 
Itibl^ (carbonator) K^^to :^=f-Uy^'^) 
3—71x5 5^P, xv'7UT7l-=i— 7H 2 9§P*3j;t/7j<^-fb 
;^77Pv'tj^A 7 0§|5Sr^Jp-r2)„ me>©I^WfeSr 1 6 6 50 
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~1 7 l°C*TjPiiL. ^:LTS*^n^#iA;^AOO, r 
(DtU.&Xi^m-t^o ?fl3l 1 0 8§|lSr}^;i)PL, rotfiJtSr 
2 1 8~2 2 4°C*-t±ft\ ^LT4 05y7(-h7WH 

5%(Dft^». 9 0 (D^ilXfffi. 1 1 %(7)fi?tit;^;/l-e/'> 
i^Ji*C^^*3j;l/3. 5%«^^C7^^-rs4;jjtt/^#^„ 

(^JSfi)c-i4) ■MMmc-i2(Dy^j~;vioo 

C-1 3COt(Z?t|Sfa(7):^7;lxi/.J'A:t-/<— v^^x-fk-f 
•t^'^^ (coupled) Tjv^;vy:x-/~j\^^mMi 
7KK{fc:*7Wv">i^8 3§R (2. 2 5^*) *3j;t>' 
:3u^l/^//7'!J <dU^'m\it^o 1 2 6t:T\ -f 

;t-'> 1 6 0*15 (5sa) 4-?^jpL. -^(D^affi^i 7 rc 

4T-±(fT. *<^)4/Cffi-t-9B#r^|*i^L. ?il7 5gp^gs 

/Vn— yV2 2 0$|5*3j;O«7X^'fk:^77Vv''> A 2 3 7 f P 

(6. 4 2e^^») ^mWt^o 1 6 8°C(Cii 

Sli L . 4 Bf Pb-] o T ^ ni: i: iZ^^-oo|«J#i- 5 o 
2>:VNT. ^BT(-T. ^:©8 5gM^®iR$n5*-t:\ r 

otsi*^ 2 2 o'cST-±}f ^„ 1 5 o''cx-mm^ 1 0 7 

3&|5^»L. ^.(D^m^^m^LX . 2 0 0(D^JfiS 
ffi. 7. 2%(7):*7l-v-!>i>.. 3. 4 5%CO-Y3^'>*5J;t>' 

(*;iMi]c-i5) SJS§|f(c. ^Mfjc- 2(o;jf y ^ 
y^'r^i^/wMTK^^^i^Stl 2 5 8 3§K, ^ 

i!i^i|c- 1 2cD:7i/-7V8 4fB*5j;t)5T7V=¥;vg^;^ 
;V->J^ygt4 1 7gp (0. 8 3^*) ^■Ss;!]p-r?.r ticj; 

5o rc^rtSt)*4 9°C^-C-j]PifiL!t#LT. 5 0%7X 

mit-r V y i^atk^isi o 2U^myi-t^. ^ 
<»?fiSSr 8 6 -e±(f . r m^Mx 1 m^\m-t^o 
imit-r h y a t-x i s 4 ( 4 . e i eS») co 4 

m.isL^fi^-^x\ iso'CT. -m\mm^^^Tht^. 

:ffi-fX?ft3 5f|5^MsAPL. roi^^tJ^iSSLT. 3 1% 
cr)-?(t], 4 4 8 (D^mmn. 19. 45 1- y A^o 

J;t/1. 2%(7)d';t^'*^W-r5^itt)^#S„ 

(*ji^!ic-i6) u.^-mm^)ik'r^m\!i'r^:Lt\cx. 

S : *|?»i4 7 0f|5. Hffifijc- 2(0#y ^ yy'x^/p 
«7K='/^:^'i^9 2f|5. g'pSt2 3g|5, 7X 2 4 gPfc J; V7j<lt 

'ft;:&7Wv-<>i.9 2§|$ (2. 5^^*) o 0. mpBrnW^L 
(1. 4^4) ^^;ljp1-5„ r(Dx/w4^y^(±, :i(o?fi 

^?r7 5t:T*titi-5aftT\ ^jp-rso rot^^ti* 

1 5 0°C*t:-M-r2.r i:('J;i9. ff|8'l4t)«^x h y 

-;/y°-rs„ 4 9°CT\ 'Mmrjuzi—zuu-a-^i o 9 

^J£^JC-2<Dr7l'=3f/Wk;<7/Vv"i7Ay':nt^- h 6 
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'(k*/Vv"?A 1 3 7fl5 (3. (D4m'7^imu 

L. ?S 2 9 2f[5^Ss*PL. rcOF^Wt)^?iiiiLT. 4 2 
%co?4, 3 0 0«^:^Xfffi, 1 2%®*7Wv^^7A*3j;t; 
1. 7 8%(D4:t^^-^^-r^±m!^^n^, 
[0 2 5 6 ] m<D:t~^<--<-:^imW<>at. t Kn:^7 

^fcL#5 : 

Mil. lfHil.±(Z)^a'l'^^^Sr^t>L. y(±:^ 

[0 2 5 7] r cDfliSO:^-/<!--<-;^jbtlKSrPS1- 
6, 5 4 6^ r(75#-/^-'<-;^'ft:t)W 

(D) /jN'^itJi;^^;!^ 

[0 2 5 8] 
[{t:3 5] 



,15 



15 1 



O 
I 



O 
I 



-OR* 



15 



[0 2 5 9] ^^-e, r" tt. aitL-C. 7k3S> 



30 
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^t»r'' (1. 5ite;KS-e$3S„ (r'' o) 3B 

[0260] :^!?^hyt Kn;^/H;VK0^?!liiE6^T-ttfc 

jj^'>K h y 4-^9^71-. :^^sihy^'y^^^7K 
^yr-^y^. Ji-^ithy (Cs-io ) . ^s^mv]) (c 

10 1^15 ) ^^Uit^'^Wi-tU-^ 

[0 2 6 1] (r'' O) 3B(Dftti(f*LV^/jN>>^:E 

^^X/l'^, 3^/K7)T/l^=i— /WR" OHt l^/K7?:^-/l' 

0 OiCJ; 19 i^V«T'||^T1-5„ 
[0 2 6 2] i?fe]S:(0:i]xi>St3:;^x/i-lr. 1 ^yV(7)r/i/=i 
-/wr" OH<!r 1 ^7Vco:t;v h^ii^i^Hs BO3 i:$rR^£; 

[0 2 6 3] 



20 [-fb 3 6 ] 



r'^o-b. 



OR 



O' 



15 

1 



-OR 



13 



[0 2 6 4] SS, ^(DUtb-Um^s 1*7KD7K^^* 



[0 2 6 5] 

<7)jS;5> (a) 



1 0 o°c<t 9;s<-t5„ 

. (B) . (C) fcett/ (D) 

fiL. ::(D7j^>>^3:xT-7W*Dii>*7jN'>i^Jt 

±f Effljtti ff^(-T. 20 800 pp 

J:t>'jj^ "^m-ikWis'T^mm. e 0 a 0 0 p p mK» 

«J}^>>*. S^5$f*L<tts 8 0~#^5 0 0 ppmK 

5> (A) , (B) *3j;t/ (C) «fiSJ:btBfflSr3*-<S„ 



8 0 0 p p m 
0~600 ppm 



(A) 
(B) 
(C) 
(D) 

mm 



1 ~ 1 0 

0. 5~ 4 
0. 5~ 6 



2~ 



0. 
0. 

2 0 



7 5- 
7 5- 



3 — 5 
1~ 1. 5 
1~3 



fS, 80~500 ppm (KS) (DV^JVX. 

(A) . (B) ^^X3 (C) tit(C#i4i-S„ 
,tei?)ct)l*)-t:-tt. (A) , (B) . (C) i6X.rj (D) liA 



50 



-3 
-4 

'm&fii'W}(Dm^^mmK hx^ mo. 001 aii^p-i^ 
0. 2mm^<Dmx\ #fti-So ^ffl^eff^fa^iji-tt, ^ 
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[0 2 6 6] :^mmmi6j:-(imH(D'wmm(Dmmr~m 

[0 2 6 7] *i^ffl»*5j;O^W(Z)#ffff*(Z)|5H-Cft 

[0 2 6 8] *l§Pj!(Z))^^^^iB^-r ^ i ^ . ?^.JP(©)lij^ 10 

(A) . (B) fcJ:t)« (C) ife5.;5^Ci5ia^U#. 4 
/c. JtSc^^ (D) IrSsiPL-C. (top t r 

eatment) i: LT/l-a-L#5o fcSV^fl, J^g^^ 

(A) *5j;t5 (D) ^fcf>d^C*i®-a-b. ?feVNT\ ffl. 

(B) , (c) ^^nmoj^^j^tm-^Ln-^. 

[0 2 6 9] ;*:%0JcD^^tt^flt5[1-5fc:fe{Ctt. fficD 

*|gBJ^cD|I)5!c(Offlt3j:t>m5> (A) . 20 

(B) . (C) ioJ;tK (D) (D:$:mm(Dim'¥0^m(D]$. 

5„ ico-^-^y^^-ii^^fi. (D) ^^.<m.m 

m^'^<D±Xa)f^'^^^^-r:6o (A) . (B) *Dj;t/ 

(C) it^colsiptt. ?filr-^4/<^i/^**T:-fcS„ *«Bj! 

} C in ^ L /-- y V? >- fl Vt ^IJ t:- # ;t t T V ^ 5 o ^ 
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[0 2 7 0] iifc^itJ^fprn^^t^Sfeif-Ls WJtL, -tL 
fl,^}SiZ:/c-ti:oo, 1 3 5t;-e2 1 6BtfHl*6Jt-t'5„ w 

[0 2 7 1 ] #< (Z)mig©ii-&%ll. l&/$lEA^^e>i* 

[0 2 7 2] ;^T(75*(©*Jfe^J-T:-tt. HJfefdlli. HJfe 

:^ y ^ > -t:- 5 A t JrhlSt- 5 -< # T 

[0 2 7 3] 

[^1] 
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[0 2 7 6] ^(DtlJ^ LV^Sme«(CM5S L 

[0 2 7 7] m^miDm-m^r v ym^^i&m-r^ 

1-5 : 

(A) mi:t^^j:\^^mmx\ 2 o~i e o(D±mmm^ 



40 W1-5^'?Stmib5>»^iJ ; 

(B) y ^^W^O^MIS ; *5J;0« 

(C) '>?^e< t'b ia(D:^7;V7]KV^ig. :7i^.-htfc 

x/w*3J:(^»'j7it±l'fh;5>f;SiJ(i. 2 0~|^8 0 0 (p 
pm) 'Mmn^^'>m^^x.^o 

50 [0 2 7 8] 
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